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IC-735 HF Transceiver 

With One 
Year Warranty! 


ROCK SOLID 


"The seven IC-735’s used at P40V 
performed well. Their excellent 
dynamic range contributed to our 
victory at P4dv. The IC-735 is a true 

champion!" DrtlcCWuen VE7SV 

ICOM's IC-735 is the world's most popular 
HF transceiver for three simple reasons: 
Performance, Size and Reliability. With 
the highest performance, smallest size, and 
best customer satisfaction of any HF 
transceiver, the IC-735 is the undisputed 
champion for fixed, portable or mobile 
operations. 

• Field Proven 100W Transmitter with 
10W duty cycle. Proudly backed with 
ICOM's full one year warranty. 

• 105dB Dynamic Range Receiver 

includes passband tuning. IF notch, 
adjustable noise blanker, and semi or full 

cw qsk. 



• Conveniently Designed. Measures only 
3.7"H by 9.5"W by 9'T). Great for mobiling 
or portable operation! 

• Optional AN-2 Automatic Tuning 
Mobile Antenna System covers 
3.3MHz-30MHz. 

• All HF Amateur Bonds and Modes 

transmits all U.S. HF amateur bands. 
General coverage receiver. 

• 12 Tunable Memories operate and 
reprogram like 12 separate VFO's. 
Supreme flexibility! 

^ 200 


Additional Options: SM-8 or SM-6 
desk mic, PS-55 AC power supply, AT-150 
automatic antenna tuner for base operation. 

KOM’s K-735. . .the radio with the 
rock solid reputation! See it today at your 
local ICOM dealer. 

COM America, Inc, 

2380116*1 Avenue NE Bellevue WA 9800S 
Customer Service Hotline 1206) 454-7619 

3150 Premier Drive Suite 126, Irving TX 75063 

1777 Phoenu Parkway Suite 201 AOanla 6A 30349 

COM CANADA A Dotson ol COM America. Inc 

3071 • 15 Road Un49 Richmond BC V6X 234 

Al stated sper Acarnns sutsecr to crvange witioui nutce or ootgaeon Al 

COM laaos vgnAcanBy erceed FCC regulations smitmq spurious 

emissions 135*89 

ICOM 

First in Communications 
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TM-731A/63ia 


144/450 and 144/220 MHz 
FM Dual Banders 


• Extended receiver range 

(136.000 - 173.995 MHz) on 2 m; 70 
cm coverage is 438.000 - 449.995 
MHz; 1-1/4 m coverage is 215 - 
229.995 MHz. (Specifications guar¬ 
anteed on Amateur bands only. Two 
meter transmit range is 144 - 148 
MHz. Modifiable for MARS/CAP. 
Permits required.) 

• Separate frequency display for 
“main'’ and “sub-band? 

• Versatile scanning functions. 

Dual scan, and carrier and time 
operated scan stop. 

• 30 memory channels. 

Stores everything you need to make 
operating easier. Two channels for 
“odd splits" 

• 50 Watts on 2 m, 35 watts on 70 cm, 
25 watts on 1-1/4 m. 

Approx. 5 watts low power. 

• Automatic offset selection. 

• Dual antenna ports. 

• Automatic Band Change (A.B.C.) 
Automatically changes between 
main and sub-band when a signal 
is present. 


Full duplex operation. 

• Dimmer switch. 

• 16 key DTMF/control mlc. 
included. 

• Frequency (dial) lock. 

Optional Accessories: 

• PG-4H Extra interface cable 
for IF-20 (for three to four radios) 

• PG-4J Extension cable kit for 
IF-20 DC and audio • PS-430 
Power supply • TSU-6 CTCSS 
decode unit • SWT-1 2 m antenna 
tuner • SWT-2 70 cm antenna tuner 

• SP-41 Compact mobile speaker 
SP-50B Deluxe mobile speaker 

• PG-2N DC cable • PG-3B DC line 
noise filter • MC-60A, MC-80, MC-85 
Base station mics. • MA-700 Dual 
band 2 m/70 cm mobile antenna 
(mount not supplied) • MB-11 Mobile 
bracket MC-43S UP/DWN hand mic. 

• MC-48B 16-key DTMF hand mic. 


KENWOOD USA CORPORATION 
COMMUNICATIONS & TEST EQUIPMENT GROUP 
PO. BOX 22745.2201 E. Dominguez Street 
Long Beach. CA 90801-5745 
KENWOOD ELECTRONICS CANADA INC. 
PO. BOX 1075.959 Gana Court 
Mississauga. Ontario, Canada L4T 4C2 


KENWOOD 



• Dual watch function allows VHF 
and UHF receive simultaneously. 

• CTCSS encode/decode selectable 
from front panel or UP/DWN keys 
on microphone. 

(Encode built-in, optional 
TSU-6 needed for decode.) 

• Balance control and separate 
squelch controls for each band. 


pacesetter in Amateur Radio 




“Dynamic 
Duals” 


Complete service manuals are available tor all Kenwood transceivers ana most accessories 
Specifications features and prices are subject to change without notice or obligation 









DECEMBER 1989 
Volume 22. Number 12 


N6GN, page 9 


W3QOM. page 49 


FEATURES 


INEXPENSIVE MULTI-MEGABAUD 

MICROWAVE DATA LINK 9 

Glenn Elmore. N6GN. and Kevin Rowett, N6RCE 


Publisher & Editor-in-Chief: 

TH TENNEY. JR . W1NLB 

The Weekender: ULTRA LOW POWER FOUR-DIGIT 

30 

EDITORIAL STAFF 

Editor: 

TERRY NORTHUP. KA1STC 

Consulting Technical Editors: 

Marty Durham. NB1H 

David McLanahan. WA1FHB 

~ SEQUENCE TOUCH TONE DECODER 

CarILysler. WA4ADG 

Practically Speaking: GETTING TO KNOW THE 

LOGIC FAMILIES, PART 1: TTL 

Joseph J Carr, K4IP \/ 

34 

Allred Wilson W6NIF 

Robert D Wilson. WA1TKH 

Associate Editors: 

THE FIVE-BAND JUNKBOX TRANSMITTER 

Charlie Tiemeyer, W3RMD 

42 

Tom McMullen. W1SL 

Joseph J Schroeder. W9JUV 

Production Editor: Susan Shorrock 

Q METERS 

Keals A Pullen, Jr. W3QOM 

49 

Copy Editor: Peggy Tenney. KA1QDG 

Editorial Assistant: Belh McCormack 

Editorial Review Board: 

Peter Bertini, K1ZJH 

Ham Radio Techniques: ANTENNAS, GFI, 

CAPACITORS, AND FUNDAMENTALS 

Bill Orr. W6SAI 

57 

Forrest Gehrke. K2BT 

Michael Gruchalla. PE 

Bob Lewis. W2EBS 

AN AUDIO PATCH PANEL FOR THE MULTIMODE STATION 

Lewis F McIntyre, KB6IC 

65 

Mason Logan K4MT 

Vern Riportella. WA2LOQ 

Ed Wetherhold, W3NQN 

The Weekender: A NEW ADDITION FOR YOUR TNC 

JoelEschmann, K9MLD , 

72 


PUBLISHING STAFF 
Assistant Publisher: 

J CRAIG CLARK. JR . NX1G 


IDENTIFYING KERCHUNKERS AND OTHER INTERFERENCE 74 

Richard R Regent, K9GDF 


Advertising Manager: 

Marty Durham. NB1H 

Advertising Production Manager: 

Dorothy Sargenl, KA1ZK 

Circulation Manager: Susan Shorrock 
Circulation: Therese Bourgauli 
Traftic Manager: Phil Alix, N1FPX 
Book Store: Priscilla Gauvin 


Cover illustration: Hans Evers, PA0CX 


INTRODUCTION TO WAVEFORM GENERATORS — PART 2 

Joseph J Carr K4IPV 

82 

Elmer’s Notebook: EXPLORING MAGNETISM 

Tom McMullen. W1SL 

98 


DEPARTMENTS 


PUBLISHER'S LOG 4 

COMMENTS 6 

HAM NOTEBOOK 38 

DX FORECASTER 78 

SHORT CIRCUIT 101 


HAM MART 102 

FLEA MARKET 105 

ADVERTISERS INDEX 106 

READER SERVICE 106 


HAM RADIO Magazine (ISSN 0148-5989) is published monthly by Communications Technology, Inc Mam Street, Greenville New 
Hampshire 03040 0498 Telephone 603 078 1441 FAX 603-8781951 Subscription Rates United Slates one year. $22 95. 
two years. $38 95 three years. $49 95. Canada and Mexico one year, $31 00. two years. $55 00. three yean. $74 00 Mother countries 
one year. $35 00 via surface mail only All subscription orders payable in U S funds, via international postal monoy order or check 
drawn on U S bank International Subscription Agents page 94 

Microfilm copies are available from Buckmaster Publishing Mineral. Virginia 23117 Cassette tapes of selected articles from HAM 
RADIO are available to the blind and physically handicapped from Recorded Periodicals. 919 Walnut Street. Philadelphia. Penn 
syfvama 19107 

Copyright 1989 by Communications Technology. Inc Title registered at U S Patent Office 

Second class postage paid at Greenville. New Hampshire 03048-0498 and at additional mailing offices Send change of address 
to HAM RADIO. Greenville, Vew Hampshire 03048-0498 






One of Ham Radio’s Unsung Heroes 

Most readers think of the staff at Ham Radio as editors, publishers, or staff members they may have met at 
Dayton or some other show. But it takes many more important people to complete the team that puts the maga¬ 
zine in your hands each month. 

One of our "unsung heroes" is planning to retire at the end of this month, after 17 years in our circulation 
department giving outstanding assistance to both the magazine and its readers. Therese Bourgault is second 
in length of service only to myself. 

Sue Shorrock, our circulation manager, has written a piece that not only pays tribute to “T”, but also demon¬ 
strates the dedication that all of us at Ham Radio try to exhibit in bringing you the finest magazine that we can. 

W1NLB 

It seems like only yesterday that I started working with Therese Bourgault in the circulation department. Except 
that yesterday was in 1977. 

My first day, 12 years ago, was memorable. After introductions all around I remember thinking, “They aren’t 
really going to leave me alone in the same room with this female storm trooper, are they?” 

But they did. Everyone else went back to work, and we were on our own. Because self-preservation is at the 
core of most human beings, I became an attentive student and a quick learner. 

The first lesson was that there is only one way of doing things — T’s way. I also learned that her way was 
the right way. Some more rules: As our subscriber you are number one. You are all to be treated equally and 
fairly. Your orders are to be processed quickly and carefully. If there is a problem we find out what happened, 
why it happened, and then correct the matter to your satisfaction. 

Regardless of how busy or how frustrating things were, she always continued to do her work tirelessly. With 
time, humor, and our combined efforts to keep Ham Radio the best Amateur Radio magazine around, we became 
a good team and friends to boot. 

Therese has devoted nearly 17 years of her career to making sure that you get the best possible service. During 
these years there have been some significant changes. One thing that never changed was her dedication to 
do the job and do it well. She has always been on your side. 

I’m really going to miss working with T; she's been a good friend. But then, she always said if we’re ever in 
a pinch.... 

Sue Shorrock 
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TS-950SD 

•DX-clusive”HF Transceiver 

The newTS-950SD is the first 
Amateur Radio transceiver to utilize 
Digital Signal Processing (DSP), a 
high voltage final amplifier, dual 
fluorescent tube digital display and 
digital meter with a peak-hold function 

• Dual Frequency Receive Function. 
The TS-950SD can receive two fre¬ 
quencies simultaneously. The sub¬ 
receiver has independent controls for 
frequency step size, noise blanker, and 
AF gain and its own digital display! 

• New! Digital AF filter. Synchronized 
with SSB IF slope tuning, the digital AF 
filter provides sharp characteristics for 
optimum filter response. 

• New high voltage final amplifier. 

50 V power transistors in the 150-watt 
final section, results in minimum distor¬ 
tion and higher efficiency. Full-power 
key-down time exceeds one hour. 

• New! Built-In microprocessor 
controlled automatic antenna tuner. 
The new antenna tuner is faster and 
you can store the settings in memory! 
(Manual override is also possible.) 

• Outstanding general coverage 
receiver performance and sensitivity. 
Kenwood's Dyna-Mix “ high sensitivity 
direct mixing system provides from 
100 kHz to 30 MHz The Intermodula¬ 
tion dynamic range is 105 dB 
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The 

Ultimate 

Signal. 



D/gita/ Signal Processing 




Without DSP With DSP 

• Digital Signal Processor. DSP is a 

state-of-the-art technique that maxi¬ 
mizes your transmitted RF energy 
Your signal stands out because it is 
much more pure than your competi¬ 
tion! You can even tailor your transmit- 
ted CW or voice signal waveshape! 


High performance IF filters built-in. 

Select various filter combinations from 
the front panel ForCW 250 and 500 Hz, 
2 4 kHz for SSB, and 6 kHz for AM Filter 
selections can be stored in memory! 


Optional Accessories tion monitor w/pan display 

• VS-2 Vbice synthesizer • SW-2100 SWR/power 

• SP-950 External speaker meter • TL-922A Linear 
w/AF filter • SM-230 Sta- amplifier (not for QSK) 

SfxycificAfroni features and prices subject to change without notice of obhgatron. 

Complete service manuals am available tor an Kenwood transceivers and most accessories 
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• Multi-Drive Band Pass Filter (BPF) 

circuitry Fifteen band pass filters are 
available in the front end to enhance 
performance. 

• Famous Kenwood interference 

reduction circuits. SSB Slope Tuning. 
CWVBT (Variable Bandwidth Tuning), 
CW AF tune. IF notch filter, dual- mode 
noise blanker with level control, 4-step 
RF attenuator (10,20, or 30 dB),switch- 
able AGC circuit, and all-mode squelch. 

• Built-in TCXO for highest stability. 

• Built-in electronic keyer circuit. 

• 100 memory channels Store inde¬ 
pendent transmit and receive frequen¬ 
cies, mode, filter data, auto-tuner data 
and CTCSS frequency 

• Digital bar meter. 

Additional Features: • Built-in inter¬ 
face for computer control - Program¬ 
mable tone encoder* Optional VS-2 
voice synthesizer - Built-in heavy duty 
AC power supply and speaker* Adjust¬ 
able VFO tuning torque Multiple 
scanning functions* MC-43S hand 
microphone supplied 

KENWOOD USA CORPORATION 

COMMUNICATIONS & TEST EQUIPMENT GROUP 
P.O. BOX 22745,2201E. Dominguez Street 
Long Beach. CA 90801-5745 
KENWOOD ELECTRONICS CANADA INC 

PO. BOX 1075,959 Gana Court 
Mississauga. Ontario. Canada L4T 4C2 
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Author update 

Dear HR 

This letter is to clarify some points in 
my article, “A Simple DC Amplifier for 
Your Meter,” Ham Radio, June 1989, 
page 10. 

Figure 3 carries the note “Ground 
all unused pins of U1.” The intent is to 
prevent feedback due to stray coupling 
with unused op amp units. In a letter 
I received from Robert A. Pease of the 
National Semiconductor Corporation, 
he agrees with grounding the unused 
input terminals, but recommends leav¬ 
ing the unused output terminals (num¬ 
bers 7, 8 and 14) unconnected to save 
needless battery drain. I find that by 
disconnecting these terminals I save 
about 10 mA per terminal. 

The type of pilot light used in 
Figures 3 and 4 was not identified. I 
used light emitting diodes, and the 
series resistors RL are needed to limit 
the currents. Both should be 2.2 k. 
Resistor RL is shown incorrectly 
shorted out in Figure 4. 

Yardley Beers, W0JF, 
Boulder, Colorado 


Fair share 

Dear HR 

I’m writing in regards to your editorial 
“Amateur Radio Licensing Fees — The 
'Non-Tax’ Tax," (October 1989). I think 
you are too pessimistic in one respect, 
but not pessimistic enough in another. 

You are right — any “user fees” col¬ 
lected by the FCC have to, by law, go 
into the General Fund and do not 
accrue to the FCC itself. But any statute 
passed by Congress can be amended 
by Congress. In seeking such an 
amendment, ham radio operators 
would have important allies. The 
National Park Service, for example, 
would very much like to have user fees 
collected at park entrances to be used 
to support and maintain the parks. 



On the other hand, even if user fees 
collected by the FCC from Amateur 
Radio operators went directly into the 
FCC's budget, there is no assurance 
that the fees would be used for the 
benefit of Amateur Radio. The Com¬ 
mission has many other responsibilities 
and many other ways to spend money. 

I think you are right in saying that 
“Amateur Radio will derive little or no 
benefit if the monies simply go into the 
General Fund." But you’re wrong in 
thinking that Amateur Radio would 
necessarily derive any benefit if the 
fees were paid to the FCC directly. 

Hugh Aitken, W1PN, 
Amherst, Massachusetts 


A “Taxing” decision 

Dear HR 

Your "Backscatter” in the October 
issue will probably cause severe 
“Reflections” — and it should! 

I was deeply upset after learning of 
the House Energy and Commerce 
Committee vote to levy fees for Ama¬ 
teur Radio licenses and several com¬ 
mercial ventures. 

This is to reduce the federal deficit? 

It's amazing that the esteemed com¬ 
mittee would resort to "taxing” a group 
of voluntary hobbyists that have been, 
ever since the beginnings of Amateur 
(experimental) Radio, a national 
resource of self-trained and skilled 
individuals. 

We have always been available, 
providing a public service without any 
compensation, in times of emergency 
— whether it be local, national, or inter¬ 


national. In addition, we provide our 
government with a source of trained 
individuals, should the need arise, for 
the defense of our country. This has 
been proven a few times in this century. 

The lack of growth (and even a 
decline) in Amateur numbers that 
occurred in the sixties was not due to 
the fees imposed at that time, but 
because of a general deterioration 
of values that swayed a generation 
of youth. 

One has only to look back to a time 
when our country was in, and recover¬ 
ing from, an economic depression to 
see that the Amateur population was 
growing — although slowly at first. In 
those days of hardships, with more 
problems for our government than one 
could comprehend, an effective Com¬ 
mission was affordable and function¬ 
ing well for its task — without Amateur 
Radio fees. 

I can well understand the justification 
for fees on commercial interests in view 
of the fact that the profits obtained off¬ 
set the costs. 

In closing, I must express my disap¬ 
pointment in your willingness to accept 
this “tax” as stated in the article — 
even with your proposals. 

Alex Heilman, W20EQ, 
Woodhaven, New York 

Where’s the 
missing band? 

Dear HR 

Just received my October Ham 
Radio and read with interest the review 
of the Kenwood TS-950S. I feel that 
they would do better if they included 
the 20-meter band (Oops!) in the 
engineering specs on page 29. 

Thanks for the article in any case! 

Robert A. Du Brul, WBORJR, 
Everton, Missouri 
Whoops, our error! The 20-meter band 
is 14.0 to 14.35 MHz. Ed. 

Do you have something you d like to say? 
Address your comments to Dear HR, 
Ham Radio Magazine, Main Street, 
Greenville, NH 03055. Ed. 
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TS-440S 


“DX-cifing!” 


Compact high performance HF transceiver 
with general coverage receiver 


Kenwood's advanced digital know-how • Superior receiver dynamic range 


> Dual SSB IF filtering 
A built-in SSB filter is standard When an 
optional SSB tiller (YK-88S or YK-88SN) is 
installed, dual tillering is provided 


brings Amateurs world-wide “big-rig" 
performance in a compact package. We 
call it “Digital DX-citement”— that special 
feeling you get every time you turn the 
power on! 

• Covers All Amateur bands 
General coverage receiver tunes Irom 
100 kHz 30 MHz, Easily modified lor 
HF MARS operation 

• Direct keyboard entry of frequency 

• All modes built-in 

USB. LSB. CW. AM. FM. and AFSK Mode 
selection is verified in Morse Code 


Kenwood DynaMix * high sensitivity direct 
mixing system ensures true 102 dB receiver 
dynamic range (500 Hz bandwidth on 20 m) 

• 100% duty cycle transmitter 

Super efficient cooling permits continuous 
key down lor periods exceeding one hour. 
RF input power is rated at 200 W PEP on 
SSB. 200 W DC on CW. AFSK. FM. and 110 
W DC AM (The PS 50 power supply is 
needed for continuous duly) 

• Built-in automatic antenna tuner 
(optional). Covers 80-10 meters 

• 5 IF filter functions 


• AMTOR compatible 

• Adjustable dial torque 

• 100 memory channels 
Frequency and mode may be stored in 
10 groups ot 10 channels each. Split fre¬ 
quencies may be stored in 10 channels 
for repeater operation 

• TU-8 CTCSS unit (optional) 

• Superb interference reduction 

IF shift, tuneable notch filler, noise blanker, 
all-mode squelch, RF attenuator, RIT/XIT, 
and optional filters fight QRM 

• MC-43S UP/DOWN mic. included 


• VS-1 voice synthesizer (optional) • VOX, full or semi break-in CW • Computer Interface port 



POWER 


GKAlfl 


HF TRANSCEIVER 


FUNCTION 


RIT/XIT-€>-IF SHIFT AF -§>- RF 


— 1MHz F. 
GSS3Z1 BAND KU 


SELECTIVITY 


VFO/M 


KENWOOD 


Optional accessories: 

• A! 440 internal auto anlenna tuner (80 m 10 ml 

• AT 250 external auto tuner (160 - 10 m) 

• A1 130 compact mobile anlenna tuner (160 m - 


88SN 2 4 kHz/1.8 kHz SSB fillers • MC-60A/80/85 
desk microphones • MC 55 (8P) mobile micro¬ 
phone • H5-4/5/6/7 headphones • SP 41/50/50 / 


Kenwood 
takes you from 
HF to OSCAR! 


10 m) • IF-232C/IC-10 level translator and modem 
1C kit • PS 50 heavy duty power supply • PS 430/ 
PS 3D DC power supply • SP 430 external 
speaker • MB 430 mobile mounting bracket 
• VK 88C/88CN 500 Hz/270 Hz CWIillets • YK 88S 


mobile speakers • MA 5/VP-1 HF 5 band mobile 
helical anlenna and bumper mourn • TL 922A 
2 kw PEP linear amplifier • SM 220 slalion monitor 
(no pan display) • VS 1 voice synthesizei 
• TU 8 CTCSS tone unit • PG-2C extra DC cable 


KENWOOD U S A CORPORATION 
COMMUNICATIONS 4 TEST EQUIPMENT GROUP 
PO BOX 22745,2201 E Dominguez Street 
Long Beach, CA 90801 5745 
KENWOOD ELECTRONICS CANADA INC 
PO. BOX 1075,959 Gana Court 
Mississauga, Ontario. Canada L4T 4C2 


Complete service manuals are available lor all Kenwood transceivers and most accessories 
Specifications and prices are subiect to change without notice or obligation 












MFJ gives you all 9 digital modes 

and keeps on bringing you state-of-the-art advances 

. . . while others offer you some digital modes using 3 year 
old technology 


No 3 year old technology at MFJ! 

Using the latest advances. MFJ brings 
you 9 exciting digital modes and keeps on 
bringing you state-of-the-art advances. 

You get tons of features other multi- 
modes just don't have. 

Only MFJ gives you all 9 modes 

Count 'em -- you get 9 fun modes — 
Packet, AMTOR, RTTY. ASCII. CW. 
FAX. SSTV. Navtcx and full featured 
Contest Memory Keycr. 

You can't get all 9 modes in any other 
multi mode at any price. Nobody gives 
you modes the MFJ-1278 doesn't have. 

The best modem you can get 

Extensive tests in Packet Radio 
Magazine prove the modem used in the 
MFJ-1278 copies HF packet more 
accurately than all other modems tested. 

The MFJ-1278 is the only multi-mode 
with a true DCD circuit for HF. This dra¬ 
matically reduces sensitivity to noise and 
dramatically increases completed QSOs. 

Exclusive Built in Printer Port 

Only the MFJ-1278 has a dedicated 
printer port that lets you plug in your 
Epson or IBM compatible printer. 

You don't need to buy an optional $40 
cable just to plug in your printer. 

20 LED Precision Tuning Indicator 

MFJ’s unequaled tuning indicator makes 
it really easy to work HF packet. Unlike 
others, you use it the same for all modes — 
not different for each mode. Just tunc your 
radio to center a single LED and you're 
precisely tuned in to within 10 llz — and it 


shows you which way to tunc! 

New Easy Mail™ Personal Mailbox 

You get MFJ's new Easy Mail™ Personal 
Mailbox with soft-partitioned memory so you 
and your ham buddies can leave messages 
for each other 24 hours a day. 

Multi-Gray Level FAX/SSTV Modem 

You’ll see tomorrow's news today when 
you copy outstanding FAX news photos with 
crisp clear details. MFJ-1278 is the only 
multi-mode with a built-in multi-gray level 
modem. It lets you transmit and receive 
multi-gray level FAX/ SSTV pictures with 
an appropriate terminal program. 

Only MFJ can transmit FAX . . . 

Most packet stations can receive FAX 

But only the MFJ-1278 lets you transmit 
FAX without internal modifications that 
disable other modes. 

So now you cun send your own pictures, 
maps and diagrams by FAX to stations 
throughout the world. 

Too bad they can't send theirs to you 
. . . unless they disable other modes 

One FREE Upgrade! 

When you buy your MFJ-1278 today, you 
don't have to miss new modes and features 
that come out tommorow. 

Why? Because your MFJ-1278 comes 
with a coupon good for one free eprom 
upgrade exchange that'll add new features. 

Plus More . . . 

Plus you get . . . 32K RAM (not I6K), 
free AC power supply. Host mode that lets 
MFJ-1278 serve as a KISS interface or 
dumb modem, fast throughput anti-collision 
technology, independent transmit level for 


each radio port, random code generator, 
lithium battery backup. RS-232 and TTL 
serial ports, standard 850 Hz RTTY shift, 
socketed ICs, tune up command, peripheral 
I/O port, automatic serial numbering, pro¬ 
grammable message memories, dual radio 
fions (each HF or VHF). CW key paddle 
jack, speaker jack that lets you monitor CW 
sidelonc, transmit and receive audio and 
packet connect bell, new fully intergrated in¬ 
struction manual with Fast Start ™ section 
and more in a 9'A x 9Vi x I Vi inch cabinet. 

Get on the air instantly 
Just plug it all in 

All you need is an MFJ-1278. your rig. 
any computer and a terminal program. 

With an MFJ Starter Pack. $24.95. you 
just plug it all in. wire up your mic connec¬ 
tor and you're on the air. 

Order MFJ-1284 for IBM compatibles 
(includes Picture Passing): MFJ-1287 for 
Macintosh: MFJ-1282 for C 64/128; 

MFJ-1283 (tape) for VIC-20 

No Matter What™ Guarantee 

You get MFJ's full one year No Matter 
What™ Guarantee. 

That means we will repair or replace your 
MFJ multi-mode (at our option) no matter 
what happens to it for a full year. 

Others give you a limited warranty. What 
do you do when they say. "Sorry, your 
limited warranty doesn't cover that ?" 

Get 9 new ways of having fun 

Don't settle for 3 year old technology. 

Choose the only multi-mode that gives you 
the latest advances and all 9 modes. 

Get 9 new ways of having fun today! 


MFJ Packet Radio 

MFJ 1274 

S 159” 

MFJ 1270B 

*139” 

MFJ-1270B super clone of TAPR's 
TNC-2 gives you more features than any 
other packet controller -- for $139.95 

You can double your fun by operating 
VHF and HF because you get high per¬ 
formance switchable VHF/HF modems. 

You get the Easy Mail™ Personal Mailbox 
with soft-partitioned memory so you and 
your ham buddies can leave messages for 
each other 24 hours a day. 

In MFJ’s new WcFAX mode you can 
print full-fledged weather maps to screen or 
printer and save to disk using an IBM 
compatible. C-64/128 or Macintosh. 

A new KISS interface lets you run TCP/IP 
They also come NET ROM compatible. 

You also gel 32K RAM and a free 110 
VAC power supply (or use 12 VDC). 

For dependable HF packet tuning, the 



MFJ Video Digitizer 

Here’s Aimee. This aiiW uX.. • T 

unretouched picture IT 

shot directly from a . ■*„ ■> 

VGA monitor We 

digitized Aimee with a r, „ t • 

camcorder. MFJ-1292 ; 

"Picture Perfect" Video F^VlBr I A 

F 

compatible computer. I- 

Create fascinating digitized snapshots to 
transmit with your MFJ-1278 of anything 
you can point your camcorder at! 

The new MFJ-1292 “Picture Perfect" 


Video Digitizer connects your video 
camera to your IBM compatible computer 
so you can capture digitized video 
snapshots on disks. 

You get an easy-to-install plug-in card 
for your computer, handy contrast and 
brightness control unit and complete 
software for only . . $199.95. 


You can create your own QSL card from 
digitized snapshots by using drawing or 


MFJ-1274 gives you a high resolution 
tuning indicator — and it's only $20 more. 


MFJ Packet Pictures 

Transmit and receive high resolution EGA 
and CGA color pictures via packet radio 
with new MFJ picture passing software. 

You can set up your own picture bulletin 
board and exchange pictures with others — 
even if you're not there. 

MFJ-1288, $9.95, works with virtually 
any packet controller and IBM compatible 
computer. It’s included free with MFJ-1284 
IBM starter pack and MFJ-1292 Digitizer. 

paint software to add graphics and lettering 
- and you can transmit it with included MFJ 
picture passing software. 

You can use your digitized snapshots in 
any desk-top publishing program that uses 
the popular PCX format. MFJ-1292 lets you 
capture pictures in VGA. EGA. CGA. Herc¬ 
ules or Raw Data formats. Get yours today 

Nearest Dealer/Orders: 800-647-18(H) 


MFJ ENTERPRISES, INC. 

Box 494, Miss. State. MS 39762 
C60!) 323-5869: TELEX: 53 4590 
FAX: (6011 323-6551. Include s/h. 

MFJ . . . making quality affordable 

IH9 MFJ fcmrrpc i scv Inc 





INEXPENSIVE 

MULTI-MEGABAUD 
MICROWAVE DATA LINK 


By Glenn Elmore, N6GN, 550 Willowside Road, 
Santa Rosa, California 95401 and Kevin Rowett, 
N6RCE, 1134 Steeplechase Lane, Cupertino, 
California 95014 


W e’d like to tell you about some inexpensive 
antenna, radio, and computer interface hard¬ 
ware which allows communication of digital data 
at rates up to 2 megabaud (1 megabaud = 1 million bits 
per second) on an Amateur Radio band. In addition to the 
data link, an analog voice channel is provided. It requires 
only an external microphone and speaker for simultaneous 
full duplex audio communication. The link operates in the 
10-GHz Amateur band and uses an inexpensive commercial 
parabolic antenna along with a Doppler radar transceiver 
module to provide medium range communications at low 
cost. Well discuss modifications to surplus networking inter¬ 
face cards that let you use this high speed data in Amateur 
Radio service with IBM-style personal computers. 

The Amateur accustomed to conventional AX.25 packet 
operation might wonder why anyone would want to go to 
the trouble of building a digital radio approximately 1000 
times as fast as the 1200-baud systems prevalent on the 
VHF bands. Although many metropolitan areas are 
experiencing severe congestion on some of the packet 
channels, it’s also true that many keyboard-to-keyboard 
QSOs are taking place. A great deal of traffic is also being 
handled on the worldwide bulletin board systems using 
today’s equipment. The success of AX.25 packet radio has 
suggested the need for faster systems to improve current 
performance and has spawned some fundamentally new 
ideas for Amateur Radio. 

A whole spectrum of new user applications and the 
possibility of a nationwide or even worldwide digital 
Amateur network are two major areas made possible by 
faster hardware. 

New applications 

Packet has been regarded as a way for two stations' com¬ 
puters to communicate, allowing keyboard-to-keyboard 
QSOs, but the potential for far greater applications exists 
Almost any information which can be transmitted by analog 
means can also be transmitted digitally, making digital 
audio, facsimile, graphics, and even digital TV feasible on 
the Amateur bands once sufficient data speed is available. 
The concept of repeaters for a variety of modes is conceiv¬ 
able, when combined with the ability of each Amateur station 
to serve as a relay of data to and from other stations. 


Amateurs will also be able to share resources. A station with 
an interesting database will be able to make it available to 
others. On-line call directories, QSL information, and tech¬ 
nical data — not to mention computer programs and even 
the computers themselves — can be shared. It's possible 
for one Amateur to actually run programs and applications 
on someone else’s computer as though it were located in 
his own shack. Remote control of equipment and remote 
sensing are other possibilities. Remote digital control of 
repeaters or even complete stations, including audio or 
video uplinks and downlinks, can be supported. Conven¬ 
tional voice repeaters (analog) may be replaced by digital 
hardware for completely digital round tables. Since this data 
can be transmitted anywhere the network permits, there can 
be multistate, national, or even worldwide voice nets. If the 
data rate permits, all of these different applications could 
conceivably be going on at the same time! 

An Amateur Radio network 

The possibility of an Amateur network is just as exciting 
as the variety of applications that high data rates can support. 
To date, groups of Amateurs have used limited networks 
for traffic handling and sharing information among mem¬ 
bers. A high speed digital network can provide these same 
services, as well as new applications, over very broad 
geographical areas on a full-time basis. A nationwide net¬ 
work capable of transmitting data quickly and with little 
delay could be beneficial to Amateur Radio public service 
and emergency operations. Data and resource sharing on 
a nationwide or worldwide network offers great potential 
in ushering the information age into Amateur Radio. The 
diversity of Amateur interests — DX, ragchewing, techni¬ 
cal, and public service — could all be greatly enhanced 
by such a network. A network might also entice a great 
many potential and computer literate candidates into get¬ 
ting their tickets. 

Goals 

The link well describe was designed to help further the 
applications and networking made possible by high speed 
data exchange. It was built as an initial step in providing 
a moderate speed digital Amateur network in northern 
California to be used with a fledgling TCP/IP radio network. 
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System block diagram of the microwave high speed data link. 

This was necessary to support some of the applications 
previously described. It was also built to help advance 
Amateur use of the microwave spectrum. 

Fortunately, microwaves and high speed commmunica- 
tion fit together very well. In fact, if the data rate is increased 
significantly it is absolutely necessary that wider and wider 
bands be used. As frequency is increased, antennas of 
reasonable physical size are better able to focus the trans¬ 
mitted beam without wasting signal in different directions. 
The Amateur microwave bands, through 24 GHz, offer the 
best available performance and cost for such communi¬ 
cation. In order to be widely useful our link needed 
several attributes: 

• To be inexpensive — competitive with present 
TNC/radio combinations 

• Moderate speed — significantly faster than current 
alternatives of 1200 to 56,000 baud 

• Medium range — at least 20 miles to be effective 

• To use readily available parts 

• To be simple to build and maintain 

• To be reliable — a variety of applications may depend 
upon it 


Problems 

In addition to the problem of building radio hardware 
which the average Amateur could feel comfortable install¬ 
ing and maintaining, there are problems with the digital 
interface hardware portion of such a link. 

At these speeds the data is too fast for normal serial ports 
on most computers, for the internal bus operations of many 
computers, and for TNCs. Similarly, the software to process 
data at these speeds can no longer operate on a character- 
by-character basis. Any solution we developed for these 
problems also needed to work with commonly available 
hardware, most notably the IBM PC and its clones. 

Microwave hardware, propagation, and high speed data 
are new ground for many Amateurs. This means that any 
high speed link hardware needs to be relatively easy to 
work with. 

What we built 

Previous successes using 10-GHz Gunn diode oscillators 
as local oscillators and transceivers for narrowband weak 
signal work, brought to mind the possibility of using these 
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inexpensive units for higher speed digital data transmission. 
In addition to being inexpensive, these units — which are 
commonly used for motion detection (door openers and 
burglar alarms), speed measurement (police radar guns), 
and microwave receivers (radar detectors) — have all of the 
microwave circuitry self-contained. This is important 
because it makes the equipment more attractive to non- 
microwave users. The system block diagram in Figure 1 
shows the operating principles. 

The two ends of a link operate "split." One transceiver 
oscillator typically operates on 10.450 MHz while the other 
end is 105 MHz lower, on 10.345 MHz. The difference 
between the two transmitter frequencies corresponds to the 
receiver first IF frequency. The receiver first IF on each end 
is generated when the remotely transmitted signal (fre¬ 
quency modulated by the data to be transmitted) is mixed 
with the local transmitter. Each end uses its own transmitter 
as a receiver local oscillator, and each unit transmits con¬ 
tinuously. Therefore, each receiver sees the same IF This 
is the same full duplex arrangement used for many years 
by Amateur microwave enthusiasts. The transmitters run 5 
to 10 mW of output power. The transmitter is frequency 
modulated as its bias supply is varied and the frequency- 
voltage dependency of the transceivers is used for tuning 
This same technique was used previously to phase lock 
such oscillators.' The 2 -foot dish shown here has a gain of 
about 33 dB. or 2000 times at 10.5 GHz When driven by 
the microwave transceiver, the effective radiated power 
(ERP) is about the same as that of a 10-watt 2-meter radio 
driving a quarter-wave whip. We selected 105 MHz for the 
receiver first IF, with provision for tuning ± 10 MHz to accom¬ 
modate differential frequency drift with time or temperature 
of the free-running microwave transceivers. Using an IF in 
this range also lets you do some simple troubleshooting 
and testing with commonly available commercial FM broad¬ 
cast receivers. No correction is necessary if both ends drift 
in the same direction because the IF doesn't change. Auto¬ 
matic Frequency Control (AFC), implemented by tuning the 
second LO nominally at 150 MHz, is provided to keep the 
receiver tuned correctly. This conversion produces the 
second IF at -the point where detection takes place at 
45 MHz in a Motorola MC13055 FSK receiver chip This 
chip is specified to operate at data rates up to 2 megabytes 
per second (Mbps), but has actually been used as high 
as 10 Mbps 

Automatic frequency control circuits keep each receiver 
correctly tuned, even when the first IF deviates from 105 MHz 
A search oscillator is also provided to allow the receiver to 
"find" the incoming signal when the link is first powered 
up, or if you lose signals temporarily. The searching is con¬ 
trolled by the Data Carrier Detect (DCD) circuitry. Once the 
signal is found, the oscillator is shut off and the AFC tunes 
the receiver correctly. Because the data is digital, an 
appropriate offset is introduced to the tuning depending 
on whether the data is a "0” or a “1.” We added the audio 
channel as an afterthought. It provides for human communi¬ 
cation, particularly while debugging the link and operating 
it with digital data the first time. An electret microphone 
produces the transmit audio signal. This is amplified and 
limited by high and low pass filters before modulating the 
transmitter. Levels were selected to provide only small devia¬ 
tion compared with that of the digital channel. This allows 
the audio channel to operate without significantly mlerter - 
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Mechanical layout of the 10-GHz dish feed and mounting system. 


ing or degrading the digital data. A volume control and 
speaker amplifier sufficient for driving headphones or a 
small speaker are provided on receive. 

An analog meter displays strength as carrier-to-noise 
(C/N) ratio or discriminator output to aid when manual fre¬ 
quency control (MFC) is used. The MCI3055 FSK receiver 
chip has a built-in logarithmic amplifier which can give a 
pretty accurate measure of C/N. A switch lets you select 
manual or automatic frequency control. 

The microwave transceiver, modulator, and receive 
preamplifier are mounted together in a box located at the 
prime focus of the parabolic antenna. A horn antenna was 
designed to illuminate the dish antenna efficiently so that 
near maximum gain could be obtained. The rest of the 
receiver, as well as circuits for the audio channel, are located 
in a separate enclosure. This lets you place the antenna 
and microwave hardware a considerable distance from the 
receiver for tower or mast mounting. 

We used Emitter Coupled Logic (ECL) for incoming and 


outgoing data. These are differential lines and can be used 
even when there is considerable line length — for example, 
when the microwave portion is high on a tower or the 
receiver is located some distance from the host computer. 
A standard 15-pin connector is used as the interface to the 
radio hardware. Those familiar with Local Area Networks 
(LANs) may recognize this connector and pinout as identi¬ 
cal to that of a Media Access Unit (MAU), the device used 
to link a computer to a coaxial cable connecting a building 
or area wide network. You need just 12 volts DC at approxi¬ 
mately 350-mA data input and data output to operate all 
the radio link hardware. 

Antenna 

The antenna is mounted to a mast with a rear mounting 
bracket. This plate is cut from sheet aluminum and folded 
to produce four "feet” which attach to the dish. Mount the 
plate to the mast with U clamps. For minor elevation steer¬ 
ing of the antenna, add two extra sets of nuts to the clamps. 
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If PK-232MBX 
With PakMail 


N ow AEA's popular PK-232 multi-mode data controller has 
new features you've been asking for...PakMail "' Mailbox 
with selectable third-party traffic, seven-character AMTOR 
(CCIR R.625) call identity. TDM (Time Division Multiplex) 
receiving for SWL's. and Prioritized Acknowledgement (ACK) 
protocol for improved packet performance. Compatible with 
almost every computer or asynchronous data terminal, you can 
enjoy the full spectrum of amateur digital communications with 
AEA’s new PK-232MBX. 

All Operating Modes. The PK-232MBX includes all 
authorized amateur digital modes available today...Morse. Baudot. 
ASCII. AMTOR/SITOR 476 and 625. Packet. WEFAX receive 
and transmit, as well as commercial standard NAVTEX 
automated marine information services. 

Superior Modem. An eight-pole Chebyshev bandpass filter 
limiter- discriminator modem improves the signal-to-noise ratio at 
the detector and virtually eliminates interference from adjacent 
signals. System performance has been proven superior to that of 
PEL modems designed for telephone line services. 

PakMail.''' PakMail'' 1 mailbox with selective control of third- 
party traffic is now a standard feature. Your friends can now 
leave you messages around the clock. Your local full-service 
BBS can automatically forward your messages directly to your 
PK-232MBX. 

WKFAX Transmission and Reception. AEA brought you 
the first multi-mode controller to send and receive WEFAX 
(weather facsimile) charts. The PK-232MBX directly supports 
the widest range of printers on the market using the optional 
RS-232/printer cable. 

Host Mode. Only AEA provides the type of full-featured Host 
Mode preferred by many professional programmers for efficient 
control of the PK-232MBX. AEA's Host Mode programs include 
PC-Pakratt with FAX for the IBM PC's and compatible MS-DOS 
computers, COM- Pakratt with FAX for the Commodore C-64 
and C-128, and now MacRATT with FAX for the Apple Mac¬ 
intosh. 

Two Radio Ports. Independent radio connection ports allow 
convenient, interchangeable all-mode operation regardless of port 
selection. You can connect two V11F/U11F radios, an I IF and a 
VHF/UHF radio, or two HF radios, selectable by a front-panel 
switch. 

Signal Analysis. The PK-232MBX's internal software features 
AEA's exclusive SIAM (Signal Identification and Acquisition 
Mode). The PK-232MBX automatically identifies Baudot. 

ASCII. AMTOR/SITOR and TDM signals, then measures signal 
speed and polarity. A simple "OK" command automatically 
switches the PK-232MBX to the recognized mode and starts the 
data display. 

PakMail 1 '' Upgrade Ki(. The easily-installed PakMail " 
upgrade kit includes a plug-in board and new software EPROMs, 
and is fully compatible w ith all existing PK-232's. Please contact 
factory for details. 

You Deserve The Original. AEA produced the first multi¬ 
mode data controller. The PK-232 continues to be the standard 
against which all other multi-mode controllers are judged, the 
choice of critical amateurs, commercial services and government 
agencies. Don't settle for less than the best. 

AEA Brings You A Better Experience. 

Advanced Electronic Applications, Inc. 

2006-196th St. SW/P.O. Box 2160 
Lynnwood. WA 98036 
206-775-7373 

Prices and specifications subject to change without notice or obligaion 

Dealer inquiries invited Copyright 1989 
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IC-228A/H 2-Meter Mobiles 

440MHz Mobile 


THE BEST TWIGS COME 
IN SMALL PACKAGES 


Meet the master of 2-meter FM mobiles! ICOM's easy-to-operate IC-22HA/H 
answers your requests for custom big rig performance and maximum frequency 
coverage in a compact unit designed to fit today s autos. Operate odd split and 
subaudible-tone accessed repeaters, monitor NOAA weather and enjoy incom¬ 
parable ICOM quality with every call! 


DUPLEX INDICATOR — 

Indicates plus or minus duplex 

PRIORITY WATCH 

Monitor any channel lor calls while con¬ 
tinuing operation on another frequency. 


TUNING STEP 
INDICATOR 

Programmable tuning 
steps of 5kHz, 10kHz, 
15kHz, 20kHz or 25kHz. 


The IC-228H delivers 45 watts; the IC-228A 
25 watts Both include selectable low power 

SRF INDICATOR - 

Shows signal strength when receiving, and relative 
output power selection when transmitting. 
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SUBAUDIBLE TONES/BEEPER 

Includes all subaudible tones built-in TONE appears 
when the tone encoder is turned on. SQL lights when 
the optional UT-40 pocket beep function is activated 
(silently monitors for calls with your pre-programmed 
tone). 

WIDE BAND 
COVERAGE 

Fuil reception of 138-174MHz 
including public service and 
NOAA weather bands Trans¬ 
mit range of 140-150MHz 
includes MARS and CAP 
frequencies. 

20 MEMORIES 

Each memory stores any Tx offset and 
subaudible tone 

MEMORY LOCKOUT 

Lights when a memory channel is programmed as 
a skip channel 


• Wideband Coverage 
138-174MHz Rx 

• 20 Memories with Memory 
Channel Lock-Out 

• 45/25 Watts 

• Color Keyed LCD 

• Band and Memory 
Scanning from Supplied 
DTMF Mic 

• Call Channel 

• Optional Beeper 

• Priority Watch 
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First in Communications 

ICOM America. Inc. 2300 1164M Ave N E. Beffovuo WA 98004 
Customer Service Hotline (206) 454-7619 
3150 Premier Drive. Suite 126, Irvino. TX 75063 
1777 Phoenix Parkway. Suite 201 Atlanta. GA 30349 
COM CANADA. A Division ot COM Amenca, Inc. 3071 - 
#5 Road. Unit 9 Richmond, BC V6X 2T4 Canada 
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Fixed, mobile or portable. ICOMs new IC-725 
delivers band-commanding performana 1 . The 
easy-to-operate IC-725 reflects ICOM's world- 
renown excellence in circuit designs, versatility 
and dependability. Your enjoyment is also gua¬ 
ranteed with ICOM’s one full year warranty! 

SMALL SIZE, BIG PERFORMANCE! 

Extraordinary Performana 1 ! Includes: 160 
through 10 meter operation • 100 watts output 

• Shortwave reception from 100kHr to 33MH/ 

• SSB, CW and AM modes (FM optional) • 
Sensitive I05db dynamic range receiver • Low 
noise DDS switching * Panel-selectable RF preamp 
and attenuator • Dual VFO’s • Selectable 
AGC • Rugged full duty cycle finals. 


GLOBE-SPANNING OPERATION! 

Full Featured Operation! 26 tunable memories 
with Band Stacking Registers which enable you 
to store a frequency, switch bands, and return to 
the stored frequency • 10Fb digital frequency 
display • Three tuning rates • Three scan 
modes • Highly effective Noise Blanker • RIT 
• Semi-QSK CW • Optional narrow CW 
filter • Built-in AH-3 controller • IC-725 mea¬ 
sures only 9.0 x 3.7 x 9.4 inches (H, W. D). 


Optional AH-3 automatic and remote antenna 
tuner for mobile and portable operation. Plugs 

c-m to acc? 



directly into the IC-725. Wide impedance 
matching range. Mating whip unit (AH2-B) 
bolts to auto’s frame, works 80-10 meters. 

ICOM 

First in Communications 

COM Amend Inc. 2380-H6ltiAve NE Bellevue. WA90004 
Customer Service Hotline (206) 454-7619 

3150 Premier Onve. Suite 126, living TX 75063 1777 Phoenu Parkway, 

Suite 201, ADamaGA 30349 

COM CANADA A Division d COM America. Inc 

3071 »5 tod Unit 9 Richmond B C V6X 2T4 Canada 

A« sa»i lOrcrcaiuns #r suCieci fc cnan^i »*oui nacf » ott^aiai 4 COM 
■ados sqnAcaimy exceed FCC regulators Inning spurious emissions 7251288 













































If You Want the Most Advanced TNC Today... 


Tn 26 countries around the world, tens of 
^thousands of amateurs know that Kantronics 
is the leader in bringing tomorrow’s technology 
to their stations today. They also know they will 
always be among the first to incorporate just- 
introduced features and modes with Kantronics 
software and firmware updates. 

And, they know that Kantronics is unique in its 
ability to seek out, develop and incorporate the 
most advanced features into each of five 
different TNC models before anyone else. 
Why? Because every program Kantronics 
writes, and every unit Kantronics designs and 
produces are born right here at the factory in 
the U.S.A. 

Meet Your Mailman 


n this age of telco LANS, E-mail and FAX, 



PBBS is just one of the firsts Kantronics delivered 


you will know you have mail in your Personal 
Packet Mailbox " when your KAM "STA" LED 
is blinking. New firmware level 2.85 has also 
added a handy automatic mailbox user- 

Packet Cluster * is the copyrighted software ot Paviliion Software 
KAM *. All Mode *. KA-NODE "\ and Personal Packet Mailbo* *. 
are trademarks of Kantronics Company. Inc 


connect. So save your computer and monitor 
life by turning them off when you are away, and 
never miss a beat on the airwaves. 

Version 2.85 KAMs have increased Packet 
Cluster" compatibility, KA-NODE path pres¬ 
ervation, KA-NODE recognition of the “NET” 
nodes and HF baud rates from 50 through 300! 
And there are three new mailbox commands: 
List Mine, Read Mine and Kill Mine. 

and Tomorrow... 

Will the Real Dual-Port 
Please Stand Up? 

ead our lips. The KAM " is the only true 
dual- port when it comes to packet. Your 
Personal Packet Mailbox" is accessible from 
both HF and VHF! Version 2.85 has dual-port 
compatibility with RLI/MBL boards and KISS 
mode for both ports. You can monitor HF and 
VHF packet operations at the same time. 

Users can even gateway from HF to VHF (or 
in reverse) through your KAM. 

Kantronics All-Mode (KAM) has Packet, 
WEFAX, ARQ, FEC, RTT\ and CW recep¬ 
tion. But we have five models to suit your par¬ 
ticular taste. Ask your dealer for the best 
choice today...and tomorrow. 

Kantronics 

RF Data Communications Specialists 

1202 E 23id Street Lawience. Kansas 66046 
(913) 842-7745 

x- 136 
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Dimensions of the feed support struts. 


This lets you adjust the spacing between the mast and plate. 
Less spacing on the top than on the bottom clamp points 
the dish upward; more spacing points it downward. 
Because the antenna has less than a 4-degree half-power 
beamwidth, you may need to make this adjustment — parti¬ 
cularly when the two ends of the link are at different elevations 
and not very far apart. 

The horn feed and microwave assembly attach to a plate 
and are held at the dish focal point by four 1/4-inch diameter 
struts made from soft aluminum rod. We found this material 
at a local home supply store. First cut the aluminum rod 
to length; then drill and tap it at each end. Use a tubing 
bender to shape the rod properly. Figures 2A, 2B and 3 
show the mounting bracket and feed support struts, respec¬ 
tively. 


Feedhorn 

To construct the feedhorn, first cut the sides and flange 
from copper or brass shim stock as shown in Figure 4. 
Because the material is so thin, you may want to begin by 
tacking the whole assembly together using a medium sized 
soldering iron and complete your soldering after everything 
is in place. 

The feed/microwave assembly is shown in Photo A. The 
mounting plate has a short section of waveguide at its center. 
The feedhorn and transceiver mount on opposite sides and 
a small Bud box encloses the electronics. Make the 
waveguide section by milling (or drilling) and filing a 0.40 
by 0.90-inch rectangle in the plate. Great precision of con¬ 
struction for either the feed or the mounting plate isn't 
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PHOTO A 


Dimensions of the feed support struts. 

necessary to obtain good performance. Figure 5 shows the 
feed mounting plate. 

Microwave assembly 

Because the microwave transceiver is self-contained, the 
RF electronics aren't particularly critical or difficult to assem¬ 


ble. The receive preamplifier is probably the only sensitive 
circuitry, and because this uses MMICs, short lead length 
and good grounding are the only prerequisites. If you use 
pc board material, you can make the entire board using 
a file and small hobby knife. Fifty-ohm transmission line is 
used to connect to and from the MMICs. Try making this 
line by filing 0.005 to 0.010-inch slots 01 inch apart The 
line can then be cut into short sections and the components 
soldered directly to it. Holes drilled in the board allow the 
MMIC packages to sit flush with the lines Holes are also 
drilled for all component ground leads, and the leads are 
soldered on the top and bottom of the board. The regulator 
and modulator circuits aren't critical and the ECL 1C may 
be "dead bug” mounted on top of the board. You can 
mount the board to the aluminum box with short spacers. 
Use a twisted pair made from hookup wire to connect to the 
mixer diode on the transceiver. Figure 6 shows an approxi- 
mateboard layout. (See Figure 7 for enclosure dimensions.) 

Receiver assembly 

Receiver assembly construction also isn't critical. See 
Figures 8A through 8C for details. Use ground plane as 
much as possible on the component side of the board and 
keep traces to the 45-MHz filter and discriminator reason¬ 
ably short. Otherwise, no special precautions need be 


Feed/microwave assembly. 
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Microwave assembly/feed mounting plate. 
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Preampllfier/Tx modulator board component layout. 

taken. All ICs may be socketed for convenience. (PC layout 
or circuit boards may be available by press time. Contact 
the authors for further information. Ed.) 

Computer interface 

We chose the IBM PC as the initial platform for developing 
and testing faster packet hardware. The IBM PC is gener¬ 
ally available and affordable, with sufficient capability and 
adaptability. The IBM PC is the defacto standard for people 
pursuing higher speed packet. The bus architecture is well 
known, and there are a large number of experts to consult 
should you encounter problems. 


The original system design called for standard off-the- 
shelf Ethernet™ adapter cards. Normally Ethernet lets a 
number of computers intercommunicate within a local area 
at a data rate of 10 Mbps. N3EUA suggested we use the 
same widely available cards and the associated IEEE 802.3 
protocol with the adapter card clocks slowed to 1 Mbps. 
Using a standard Ethernet adapter gives you access to an 
existing range of networking software, including NetBios/PC 
Network and TCP/IP implementations. It’s an interface famil¬ 
iar to the general ham community, one that the advanced 
packeteer probably already knows and works with. 

Stock Ethernet cards can’t be slowed from 10 to 1 Mbps 
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Dimensions of the box to house the microwave circuitry. 

without extensive reworking. The serial data interface portion 
of the cards must produce a dock rate within 0.001 percent 
of 10 Mbps to conform to the IEEE 802.3 specification. By 
the time we discovered this we had working "RF bit pumps," 
but found ourselves without a suitable digital interface. 

Several years ago IBM produced a digital communica¬ 
tions adapter known as the PCLANA or SYTEK 6120. This 
adapter was designed to communicate using FSK signals 
transmitted on a coaxial cable at a 1-Mbps rate. The card 
implemented Ethernet framing with a NetBios interface 
directly on the card. The card consists of a local /*P (80186), 
an Ethernet chip (82586), custom 802.3 serial data inter¬ 
face, RAM, ROM, PC bus interface, and an RF modem. 
While the RF modem is interesting, it was unnecessary for 
this project and was disconnected. 

We discovered that this card had all the right pieces: 
1-Mbps Ethernet frames, defined PC interface, and because 
10-Mbps Ethernet was displacing these cards, good avail¬ 
ability on thesurplus market—sometimes just forthe asking. 

To use the PCLANA card, we needed to gain access to 
the TTL signals directly (before modulating the RF modem), 
build an adapter card onto the PCLANA for converting TTL 
to differential ECL, generate DCD, and route Transmit Data 
(TxD) and Receive Data (RxD). You'll need a software driver 
if you want something other than a NetBios interface. A 
schematic of the card is shown in the IBM PC Technical 
Reference Manual, "Options and Adapters” section. 


How the adapter card works 

A "daughter” adapter (Figure 9) is fitted to the PCLANA 
to take the TTL TxD, RxD, DCD, and RTS. It produces a valid 
interface to the microwave RF modem, including power and 
differential ECL interface. 

The microwave modem interface closely matches the 
IEEE 802.3 MAU which normally connects the digital inter¬ 
face to a coaxial cable. A MAU is also known as an Ether¬ 
net transceiver (XCVR). We chose this interface because 
it allows long (120 foot) cable runs, good common mode 
noise immunity (0.6 volts), and a standard interface. 

TxD is converted to differential ECL levels with an open 
collector (OC) NAND gate and a resistor totem pole. This 
produces the right voltage level for one end of an MCI0116 
differential line driver input. The other differential input is 
tied to the MC10116 Vbb. The output of the MC10116 is 
differential ECL. Because the ECL drivers are open ended, 
each line is pulled to ground with a 470-ohm resistor. The 
polarity of ECL lines to the pins of the DB15 connector is 
important. Switching these lines will result in a bit sense 
inversion. 

RxD is converted from differential ECL to TTL using the 
differential drive from an MC10116 biasing the base emitter 
junction of a 2N3906 PNP transistor. This drives a standard 
TTL NAND input. 

TxD is qualified by Ready to Send (RTS) from the 
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FIGURE 8A 



The schematic for preamplifier bias and modulation. 


PCLANA (Ulb). This is necessary because the SYTEK SIC 
doesn't clamp the TxD line to logical zero when RTS 
goes false. 

The SYTEK SIC interface chip is designed to work on a 
cable with multiple stations. It monitors the DCD line, and 
if it finds that it has been true too long, the SIC declares 
the cable jammed. Because the microwave RF modem pro¬ 
vides continuous DCD with or without data, we used a 
retriggerable one shot (U2a) connected to the incoming 
RxD signal to generate an appropriate noncontinuous DCD. 
On the first low-to-high transition, DCD will be asserted and 
the one shot will start timing. Each low-to-high transition in 
the incoming data will retrigger the one shot and keep it 
from expiring. When data stops and the RxD line clamps 
to a low, the DCD will fall to a zero when the one shot 
expires. Because each end of the link expects to hear itself, 
the DCD is ORed with the local RTS (Ula). 

Building the interface adapter and 
PCLAN adapter modification 

Adapter card construction is straightforward and can be 
completed quickly with 1C sockets, perfboard, and point- 
to-point wiring. The entire circuit runs at baseband speed, 


so layout isn’t important. (Contact the authors if you want 
a pc board layout.) 

The PCLANA modification can be simple or time con¬ 
suming, depending upon how elegant you want the finished 
project to be. The adapter daughter board must be 
mounted on the PCLANA. The best place to do this is over 
the long metal cover housing the actual RF modem. Decide 
on a place and prepare your mount. 

You might consider removing enough of the RF modem 
components to make room for the daughter adapter board. 
If you do, be aware that the RF modem reports to the 
onboard nP (80188) as to the validity of the -12 volt DC 
power line (for historical reasons). If you remove the RF 
modem without connecting this signal, the /tP will report 
an error whenever you attempt any operation. Locate Q20 
and R121 on the left side of the pc board next to the lower 
left corner of the RF modem cover (if it’s still installed). The 
left end of R121 is tied to the base of Q20. Cut the trace 
to the right end (or unsolder R121) and reconnect it directly 
to -12 volts DC on the board (bus pin B7). 

You need four signal lines to connect the daughter card 
to the PCLANA. They are: TxD, RxD, DCD, and RTS. You 
also need three power lines: +5 volts, +12 volts, and GND. 
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If you plan to buy 
an amplifier this year.. 

do 

yourself 

a _ 

favor 

Free: ! 


You wouldn’t buy a car from a dealer who offers only 
one model.. .so why buy an amplifier that way? 

Henry Radio offers the widest choice of amplifiers in the world. We design and produce 
amplifiers to fit different needs and different budgets. We feel we offer the best equip¬ 
ment and there are a lot of amateurs who obviously agree. That’s why we’ve sold over 
40,000 amplifiers during the last 25 years. If you plan to buy an amplifier, do yourself a 
big favor. . .call, write, FAX, or come in. But make sure you have our new information 
packet in your hands before you make a decision. You owe it to yourself. Read it 
through, compare the specs, compare prices, compare VALUE. 

And, of course, when you buy from Henry Radio you’re buying factory direct 



Our present HF amplitier line includes the lollowing models: 


2KDSTANDARD 
2KD CLASSIC 
2K CLASSIC 
2K CLASSIC X 
2K CLASSIC X 
2K CLASSIC X RF 
3KD CLASSIC 

Henry Radio. . . 

the amplilier specialists 


Single 3-500Z Desk SSB Amp 
Desk Model Linear Amplifier 
Console Amplifier 
Domestic Console 
Export Console 
RF Deck only 

Single 3CX1200A7 Desk Amp 


3K CLASSIC MKII 
3K CLASSIC MKII 
3K CLASSIC RF 
5K CLASSIC 
5K CLASSIC RF 
3KPREMIER 
3KD PREMIER 


Domestic Console 
Export Console 
RF Deck only 
Export Console 
RF Deck only 

Console Amp with t60 meters 
Desk Amp with 160 meters 



HmnaMii 


2050 S. BUNDY DR LOS ANGELES, CA 90025 (213)820-1234 

Toll free order number: (800) 877*7979 TELEX: 67-3625( Hen radio) FAX (213) 826-7790 
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FIGURE 8B 


vco 

135-165MHI 



U6 

LM 317 
ADJ. POS. 
REGULATOR + 


c 8°nhl 
Jjr NOMINAL 

in c =TT7 r “ 


ELECTRET +- 
MIC 


1st l-F 
90 -120MHz 
RF INPUT 





TX AUDIO -C PI- 3 



0.02 


, )l ^. 


0.02 

. M - .3 


n. 

« 5 


r300nH 5 

M 

_L 


2nd l-F 
45MHz 



U2 

MC130S5 



The receiver portion of the transceiver. 
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You’ll find the connection to ground underneath the screw 
holding the mounting bracket to the rear of the card. Postive 
5 volts DC is taken from a trace leading to edge connector 
A1 (component side of the card, on the right). Positive 12 
volts DC is also taken from a trace leading from B9 (solder 
side of the card, on the left). This trace also “comes through" 
to the component side of the card and is easier to solder 
to. The current demand is low, so you can make contact 
by cleaning a portion of a wide trace, tinning it, and sol¬ 
dering to it. 

Make signal connections to the SYTEK SIC chip by bend¬ 
ing pins up out of the socket and soldering to them. Find 
1C U16 in the upper left of the board. It’s designated SIC 
and is a wide 28-pin device. Pin 1 should have a red dot 
and be on the lower left. Remove the device carefully; you 
probably won’t be able to find a replacement easily, Bend 
pins 12, 13, 17, and 18 up so they won’t make contact with 
the socket when the 1C is reinserted, and so you can solder 
to them. Reinsert the 1C. Connect the daughter board signal 
leads directly to the exposed leads. Pin 12 is RxD, 13 is 
DCD, 17 is RTS, and 18 isTxD. It’s a good idea to use shrink 
tubing on each lead. Be careful not to heat the device 
unnecessarily while soldering. 

With the daughter card mounted on the PCLANA and 
all seven interface lines hooked up, measure the resistance 
from the +5 and +12 lines to GND. Find the cause of any 
reading less than 700 ohms before installing the card in 
the PC. 

If everything checks out, install the board in a PC bus 
slot and power up the computer. If the microwave hardware 
isn't attached to the 15-pin daughter board connector, the 


PC will delay for about 15 to 45 seconds during the boot 
cycle. It may display an error 3015. 

To complete testing, install a similarly modified card in 
another PC, connect the microwave hardware, power up 
both computers, and check to see that both FSK receivers 
show DCD. It may be necessary to reboot the PC by select¬ 
ing ctl-alt-del after DCD has been established. When the 
PC is booted, the PCLANA runs through a series of diag¬ 
nostics which include frame loopback. The loopback will 
fail if the microwave hardware doesn’t have DCD. Depending 
on the PC, the PCLANA card will declare itself inoperative 
until you run diagnostics again. 

If you have a copy of the IBM PC network program, you 
can now start it on both machines and share disks. Play¬ 
ing with the network can provide lots of creative fun. With 
the link running to a fellow ham, you can access each 
other's hard disks. Suppose you just finished some nice 
graphics and you want to show them off. Instead of reach¬ 
ing for your ATV camera, bit dump the screen image to disk 
and do a DOS copy file from your disk to your friend’s. Your 
friend will be able to see your work in seconds. A driver 
is also available to provide packet interface support for Phil 
Karn’s (KA9Q) TCP/IP package for the PC. (Contact the 
authors for further information.) 

Tune-up and testing 

Unless you have a 10-GHz microwave signal generator 
available, you should build these units as a pair — although 
two dishes aren't necessary for short range use or testing. 
You should build the microwave assembly and set the bias 
voltage from the three-terminal regulator to approximately 
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6.3 volts before connecting to the transceiver. Verify that the 
deviation control can be set to give 0.25 to 0.5-volt variation 
when the ECL line receiver is toggled between states. Once 
the biases are correct, hook up the transceiver Most trans¬ 
ceivers as shipped will be close to 10,525 MHz. With two 
transceiver/horn assemblies pointed at each other and 
separated a few feet, hook a frequency counter or general 
coverage receiver to the preamplifier output. Leaving one 
unit's tuning unchanged, tune the second unit while 
monitoring the IF frequency with a counter or listening for 
it in a general coverage receiver. Turning the mechanical 
tuning screw further into the cavity will reduce frequency. 
As the unit is tuned 70 MHz (or more) lower, you should 
be able to read the difference in frequency with a counter. 
You should be able to “walk” the two units lower in fre¬ 
quency into the hamband using this technique and space 
them 105 MHz apart. If you get "lost" and don’t know the 
absolute frequency, try using a local supermarket door 
opener as an approximate 10525-MHz reference. If a micro- 
wave frequency indicator is available, adjustment is trivial. 

Once the two ends are operating 105 MHz apart, you 
can align the receivers. Select MFC and midrange control 
setting, and use a counter or 2-meter receiver to monitor 
the VCO frequency. Set it to 148 to 150 MHz at midrange. 
You should be able to tune several MHz on either side of 
this center with the manual tuning control. You can use AFC 
to tune it even further once the other circuits are operating. 
Tune the VCO to 45 MHz above the previously measured 
frequency of the microwave IF and adjust the 45-MHz band¬ 
pass coil for maximum C/N reading. It may be necessary 


to separate the units or use conductive foam material to 
keep the signal strength reading on scale. Once the receiver 
is peaked on a 45-MHz IF, tune the discriminator coil to 
center the detector output voltage on pin 10 or 11 of the 
MC13055. With the scuelch control set to maximum resis¬ 
tance of 5 k, a 0.35-volt change on pin 12 corresponds to 
10-dB change in signal strength. Keeping the receiver tuned 
to center with MFC, adjust the position and absorbers to 
produce about 10 dB of C/N. Then adjust the squelch 
control so the DCD light just extinguishes, Measure the 
squelch control resistance again and calibrate your C/N 
reading by calculating sensitivity: 

V(pl2) = 0.070 * Rsquelch ( 1 ) 

Rsquelch = squelch resistance in kilohms. 

V(p12) = voltage change at MC13055 pin 12 in volts for 
10-dB change in signal. 

Adjust the discriminator output sensitivity to give full scale 
on your meter as you use the MFC to tune across the 
incoming signal. Finally, verify that the search oscillator runs 
when you select AFC and that there's no incoming 105-MHz 
IF signal. This should appear as a sawtooth oscillation on 
the VCO tuning line. 

The audio channel should work without further adjust¬ 
ment. Some background noise may be audible even when 
signal strength is high due to the phase noise of the micro- 
wave oscillators, but the level shouldn’t be objectionable. 

Use an oscilloscope to verify data throughput and correct 
transmitter deviation setting. Monitor the discriminator out- 


FIGURE 9 



Adapter board for the PCLANA card. 
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put with the scope and set the scope sensitivity to give full 
screen display as you use the MFC to tune through a sig¬ 
nal. When you reach this stage, the transmitter may be 
modulated with data and the deviation adjustment may be 
used to set the discriminator output to slightly less than full 
screen. It may be necessary to iterate with the bias setting to 
keep the transceiver bias centered on 6.25 volts. 

At this point, both the transmitter and receiver should be 
functioning properly and may be used for audio or digital 
communications. When units are separated by a great dis¬ 
tance, or signals are otherwise weak, it may be beneficial 
to monitor the audio channel as an aid to link adjustment. 
Audio communication will be possible even when noise is 
causing excessive errors on a data channel. 

Performance, results, and 
remaining problems 

Getting data to flow on the bench led to a couple of 
surprises. While debugging the software drivers, we learned 
new elements of timing relationships. Since this is point to 
point, and the only start-up delay is software latency (no 
hardware TXDELAY), data frame ACKs arrived from the 
other end before we'd finished processing the send request. 
Pieces of software that were just fine at lower speeds had 
to be rethought and streamlined to achieve throughput. 

Aligning the microwave dishes requires some skill. If you 
haven’t done this before, allow plenty of time for alignment, 
have solid mounts, and don’t expect it to be like 2-meter 
work. Use the audio channel to listen for receiver quieting 
and get a feel for the narrow beamwidth. Don’t try to hand 
hold the antennas at both ends; both must be pointed cor¬ 
rectly before either end hears anything. It may be useful 
to use manual frequency control at first. If you can put one 
end of the link at a high elevation temporarily, you can power 
the other end from 12 volts DC in your car and drive around 
to see what microwave communication feels like. The exper¬ 
ience you gain doing this will help to make you a good 
judge of final locations for the digital link. Because these 
are low budget systems, line-of-sight transmission is prob¬ 
ably necessary for anything other than fairly short links. An 
exception would be if a good planar reflector were located 
close to one end and used as an efficient mirror. You can 
try this technique to keep the hardware at ground level using 
a mast or tower-mounted "billboard” reflector. This has 
environmental advantages for the hardware, too. 

Measurements indicate that the unit passes data with a 
low bit error rate (BER) down to signal strengths below 
15-dBC/N. It’s important to use direct paths; severe distortion 
can occur when multiple paths exist between the ends of 
the link. Such multipath conditions can cause link failure, 
even with very large C/N. This sensitivity should provide 
low error data transmission on a line-of-sight path of more 
than 40 miles with well-stirred air. In many locales, marine 
air layers and other causes of fading and ducting may 
require shortening the path to guarantee high linkup time. 

With the link installed at two locations 13.5 miles apart 
in northern California, C/N measurements show that there 
is at least 10 to 15 dB more signal strength than the mini¬ 
mum necessary. This indicates that more than 40 miles 
should be possible with this hardware as shown. However, 
because longer paths are more likely to experience propa¬ 
gation anomalies and heavy rain could decrease signal 


strength temporarily, it’s desirable to use slightly larger 
dishes for longer paths. The audio link has proved useful 
in system troubleshooting too. 

As with any ham project, there’s certainly room for 
improvement. Because the original RF design was for a 
2-Mbaud link, you should be able to improve DX by opti¬ 
mizing the receiver detector bandwidth. If you operate with 
a mast, the equipment needs to be waterproofed for all- 
weather use. As an alternative, you could mount a coax 
waveguide adapter to the feedhorn and locate the micro- 
wave circuitry remotely in a more protected environment. 
Use low loss semi-rigid coax cable for connecting to the 
antenna if you do so. A suitable coax waveguide adapter 
was described in an earlier article. 2 

If you want to use them, almost any of the surplus radar 
detector, motion detector, or burglar alarm Gunn trans¬ 
ceivers should work well. M/A-COM Gunnplexers™, although 
somewhat more expensive, will work too. They have built- 
in electronic tuning that permits modulating at higher rates 
for full 10-Mbaud data links or ATV uses. It should be 
possible to frequency modulate them by driving the elec¬ 
tronic tuning input from the ECL output, properly scaled 
and offset with a resistor network. 

The first prototype of this link was built using 24-GHz 
radar transceivers and metal lamp reflectors for antennas. 
This arrangement works very well. Because of the modular 
system design, you may substitue these microwave assem¬ 
blies for the 10-GHz ones described here without making 
any other adjustments. The higher gain available for a given 
dish antenna size at 24 GHz can actually provide better 
performance over some paths. 

You can use a larger antenna for greater DX or more 
difficult paths. If you use something other than a 0.5 F/D 
reflector, you’ll need to design a new feedhorn to produce 
maximum performance. Other diameters are available from 
the indicated supplier. 


Where to go from here 

Ham radio has often made use of surplus and obsolete 
gear. Many have designed and built their own equipment. 
This project is no exception. By the time you read this, there 
will be a PC card (designed primarily by K3MC) capable 
of two-channel, full-duplex 2.5-Mbps operation. You’ll be 
able to split the channels into four half duplex if you wish. 
The card will have a V40 n P, RAM, and Zilog 85C30 SCC 
devices, plus the usual glue logic. Bit rate will be software 
selectable. The card will have enough capacity to run as 
an IP router, allowing the PC to perform other functions while 
continuing to provide network access. 

We are also working to build inexpensive 250 to 500-Kbaud 
900 and 1200-MHz radios to give the individual user access 
to other hams and to a “backbone,” using this higher speed 
microwave hardware. We hope to have a fledgling moderate 
speed network in place in northern California and Colorado 
by the time this article goes to press. As the hardware is put 
into place, the platform for some really exciting applications 
and a whole new era of Amateur Radio becomes a reality. 

The authors would like to thank WN6I, N3EUA, K3MC. 
and N6TTO for their encouragement and perseverance 
during testing. We’d also like to thank our XYLs, Sharon 
and Lynn. QS 
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AMATEUR TELEVISION 


Suppliers 


Most of the components for this project should be availa 
ble from: 


Low pass T.V.I. filters from 
Barker & Williamson 


Digi-Key Corporation 

701 Brooks Avenue South 

Thief River Falls. Minnesota 56701, 0677 


The antennas are available from 


FL10/100 FLA/100 


FL10/1500 FLA/1500 


The Antenna Center 
505 Oak Street 

Calumet, Michigan 49913 (906)337-5062 


The microwave transceivers shown are NEC ND751AAM 
which may be available from: 


California Eastern Labs 
3260 Jay Street 
Santa Clara, California 95054 
(408)980-3500 


'Add S2 shipping 
dnd handling 


All above to match 
50 ohm transmitters 
and antennas 


ALL OUR PRODUCTS MADE IN USA 

BARKER ft WILLIAMSON 

Quality Communication Products Since 1932 

At your Distributors write or coll 

10 Canal Street. Bristol PA 19007 M 

( 215 ) 708-5581 mSm 


You should be able to substitute many other transceivers, 
like those made by M/A-COM or Solfan and various types 
available at flea markets. 
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With our all in one box TC70-1, 70cm ATV Trans¬ 
ceiver, you can easily transmit and receive live action 
color and sound video just like broadcast TV. Use 
any home TV camera or VCR by plugging the com¬ 
posite video and audio into the front VHS 10 pin or 
rear phono jacks. Add 70cm antenna, coax, 13.8Vdc 
and TV set and you are on the air...it's that easy! 
TC70-1 has >1 watt p.e.p. with one xlal on 439.25, 434.0 
or 426.25 MHz & properly matches Mirage D15, D24, 
D100 amps for 15,50, or 70 watts. Hot GaAsfet downcon- 
verter varicap tunes whole 420-450 MHz band to your TV 
ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ .5A 
Transmitters sold only to licensed amateurs, tor legal purposes, 
verified in the latest Callbook or send copy ot new license 
Call or write now for our complete ATV catalog 
including downconverters, transmitters, linear amps, 
and antennas tor the 70, 33, & 23cm bands. _ 
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1 Ft10/1500[l000 

34 MM/ 

52 MH/ 

70 db 

1 8 30 MHZ 

$36 95* 

FL10/100 

100 

44 MHz 

57 MHz 

60 db 

18 30 MHr 

$29 50- 

FL6/1500 

1000 

55 MM/ 

63 MHz 

70 db 

6 meter 

$49 50- 

FL6/100 

100 

55 MH/ 

63 MHz 

50 db 

6 meter 

$34 50* 
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ULTRA LOW POWER 
FOUR-DIGIT 
SEQUENCE TOUCH 
TONE DECODER 


By Carl Lyster, WA4ADG, 4412 Damas Road, 
Knoxville, Tennessee 37921 


F or some time now Radio Shack has been selling a 
very useful Touch Tone™ decoder 1C for about $12. 
The all-CMOS 1C incorporates the following: on-chip 
preamp, bandpass filters, voltage regulators, clock gener¬ 
ators, and output decoders. All you need to decode a Touch 
Tone signal is a quartz crystal, a resistor and one capaci¬ 
tor, and 5 volts DC. The performance and reliability of this 
chip are amazing. By adding a few inexpensive shift 
registers and comparators, you can build a four-digit 
sequence decoder for less than $20. Figure 1 shows the 
pc board; Figure 2 is the schematic diagram. 

I’ve built several of these units and used them for appli¬ 
cations like repeater autopatch and control link decoders. 
The response time of the decoder is very fast (specs.=40 ms), 
much faster than you can move your finger from one button 
to another. The power consumption is an unbelievable 
6 mA at 5 volts DC. 

Hardware description 

AC-coupled audio enters the decoder on pin 9. To pre¬ 
vent falsing, this level shouldn’t exceed 1 volt p-p. Pins 11 
and 12 are connected to a “color-burst” 3.58 MHz crystal, 
also available from Radio Shack. In this circuit, the decoder 
is configured to detect all 16 standard Touch Tone digits 
and produce a hexadecimal output corresponding to the 
digit decoded. Pin 14 is the "valid digit" flag and goes high 
each time a digit is decoded. The rising edge of each valid 
digit flag pulse is used to clock the hex data from the 


decoder into a pair of CD4015 dual four-bit shift registers. 
The shift registers store the hex data for the last four digits 
detected. IC1 stores binary bits A and B of the hex code 
while IC2 stores bits C and D. The corresponding two bits 
of each shift register position go together to form four, four- 
bit hex digits. The DCBA data for each digit is sent to a 
CD4063 magnitude comparator chip. Each CD4063 com¬ 
pares the binary number from the shift register to a binary 


TABLE 1 j 


Binary coding chart. 


Digit 

D 

c 

B 

A 


(8) 

(4) 

(2) 

(1) 

1 

0 

0 

0 

1 

2 

0 

0 

1 

0 

3 

0 

0 

1 

1 

4 

0 

1 

0 

0 

5 

0 

1 

0 

1 

6 

0 

1 

1 

0 

7 

0 

1 

1 

1 

8 

1 

0 

0 

0 

9 

1 

0 

0 

1 

0 

1 

0 

1 

0 

* 

1 

0 

1 

1 

# 

1 

1 

0 

0 

A 

1 

1 

0 

1 

B 

1 

1 

1 

0 

C 

1 

1 

1 

1 

D 

0 

0 

0 

0 
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Low power Touch Tone decoder. 


PARTS LIST 


Cl,2,3 

O.lf 

ceramic or monolithic bypass 

C 4 

O.OIf 

ceramic 

C5 

10 iaF 

16-volt electrolitic 

IC1,2 

CD4015 

dual four-bit shift register 

IC3,4,5,6 

CD4063 

or 74HCB5 magnitude comparator 

IC7 

276-1303 

Touch Tone™ decoder (Radio Shack) 

m 

1 meg 

1/4 watt 

Crystal 

272-1310 

color burst 3.58 MHz 
(Radio Shack) 

RP1.2 

8 x 47 k 

pull-down resistors 

SW1,2 

275-1301 

eight-position dip switch 
(Radio Shack) 


number programmed by a dip switch for each correspond¬ 
ing digit position. When the two numbers are equal the 
CD4063 generates an “=” flag. As each successive 
CD4063 receives its correct digit from the shift register 
matching the programmed digit from the switches, the 
"=” flag is propagated to the next stage. When all four 
stages are equal, a high is generated on pin 6 of IC6. This 
is the final decoded output, and will remain high until 


another digit is detected and entered into the shift registers. 
The output can latch an external flip-flop or be connected 
to whatever logic you desire. 

The dip switches I chose contain eight switches per pack¬ 
age. This provides two digit positions per package. The 
DCBA pattern of the switches is equivalent to the more com¬ 
monly used method of presenting binary data as 8421. 
Regardless of how you consider the four-bit data, if a dip 
switch is closed, then that bit is equal to a binary 1, or high. 
If a switch is open, that bit is a 0, or low. The Touch Tone 
decoder has a slightly different hexadecimal output than 
is expected, but you can simply refer to the chart in Table 1 
for the bit pattern of each digit. 

After choosing the four-digit sequence you wish to 
decode, enter the hex data from the chart for the appropri¬ 
ate digit position. 

To save space, I used two single in-line 47-k resistor packs 
for the pull-down resistors on the dip switches. These packs 
each contain eight 47-k resistors ail tied to a common pin. 
You can replace these packs with individual resistors if you 
wish. The 47-k value of the pull-down resistors is not criti¬ 
cal; however, a lower value for these resistors will result in 
a higher current draw from the 5-volt supply. Q3 
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Practically 

Speaking 


Joseph J. Carr, K4IPV 


GETTING TO KNOW 
THE LOGIC 
FAMILIES, 

PART 1: TTL 

Of all the 1C digital logic families that 
have been on the market over the past 
20 years or so. the transistor transistor 
logic (TTL, or T 2 L) is probably the most 
successful. TTL devices require more 
current than CMOS, but also operate 
at much faster speeds. Although most 
TTL devices operate in the 18to25-MHz 
region, special types are available to 
speeds of 80 MHz. TTL devices are 
designated by type numbers in the 
74xx and 74xxx series (54xx and 54xxx 
devices are military grade TTL 
devices). For example, a 7402 is a 
quad two-input NOR gate and a 5402 
is its MIL-SPEC cousin. The principal 
difference between the 54 series and 
74 series is the temperature range. The 
74 series is commercial grade and is 
designed to operate over the range 0 to 
+70 degrees Celcius; the 54 series 
operates over -55 to +125 degrees 
Celcius. 

Figure 1 shows the operating 
regions for logic levels and operating 
potentials for TTL. The DC power sup¬ 
ply must be +4.7 to +5.2 volts, and 
must be regulated. Although these 
"official" limits are well publicized, it 
isn’t recommended that you try to 
operate close to the edges of the 
range. For example, at +5.2 volts DC 
the reliability of the devices may be 
compromised. At the other end of the 
range, +4.7 volts, some complex func¬ 
tion devices may become flaky in their 
operation — especially in noisy 
environments. As a result, it’s probably 
best to keep the DC power supply in 



supply is voltage regulated. 

The logic levels for TTL are as follows: 
HIGH (logical-1): +2.4 volts to 
+5 volts 

LOW (logical-0): 0 to +0.8 volts 


FIGURE 1 



Voltage ranges for a valid "logical 0” or a 
valid “logical 1”. 


TTL output circuits 

The output circuit for a TTL device 
forms a current sink. That is, the oul- 
put will accept a current from a TTL 
input (a current source) and route it to 
ground. Figure 2 shows two popular 
forms of TTL output. In Figure 2A, a 
TTL inverter, you see a regular TTL out¬ 
put circuit consisting of Q3 and Q4. 
This is the approximate circuit in almost 
all TTL devices. Transistors 03 and Q4 
are an identical pair, and form a “totem 
pole" circuit; 04 is a current regulator 
and 03 is the output switch. The series 
diode CR2 prevents current flow in the 
wrong direction. When the output is 
HIGH, transistor 03 is turned off, so 
the current from the next stage isn't 
able to find a path to ground. But when 
the output is LOW, the transistor is 
biased hard on (it is in saturation), so 
the output terminal is grounded. 

Figure 2B is an "open collector" 
TTL output. There’s no current regulator 
in this circuit. That function is taken 
over by an external pull-up resistor (R1). 
Depending upon the type of open col¬ 
lector TTL device, the V+ voltage can 
be either +5 volts, or anything up to 
either +15or +30 volts. Open collector 
inverters can be used for interfacing to 
other logic families, other digital 
devices, or nondigital output devices 
(relays, LEDs, lamps). Most open col¬ 
lector devices are hex inverters. 

The TTL output is rated according 
to the number of standard (1.8 mA) TTL 
inputs it will drive. This number is called 
the fan-out of the device. Thus, a fan¬ 
out of ten (the usual number for stan¬ 
dard devices) means that it will drive 
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delay is on the order of 10 ns. The 
other TTL subfamilies include: low 
power TTL, high power TTL, Schottky 
TTL, and low power Schottky TTL. The 
type numbers for these devices are 
modified as follows: 

Typical 

Series Type Numbers 

Regular TTL 74xx/74xxx 

Low power TTL 74Lxx/74Lxxx 
High power TTL 74Hxx/74Hxxx 
Schottky TTL 74Sxx/74Sxxx 

Low power 

Schottky TTL 74LSxx/74LSxxx 

The operating speeds of the various 
subfamilies are radically different from 
each other. Typically, the 74xx device 
operates to 25 to 35 MHz (with some 
older samples being limited to 18 MHz); 
74Lxx operates to 3 MHz; 74Hxx oper¬ 
ates to 50 MHz; 74Sxx operates to 125 


FIGURE 2B 


A regular TTL output circuit consisting of Q3 and Q4. In this “totem-pole” circuit, 03 is 
the output switch and Q4 is the current regulator. 

TTL subfamilies 

- The overall class of devices called 

v+ * TTL is divided into several subfamilies 

9 that are tailored to specified types of 

Ui applications by differences in operat- 

puH R -up L ing power, speed, and propagation 

resistor delay. The ordinary TTL device is 

called regular TTL. It’s typified by 
terminal power consumptions of about 10 mW 

y-- — -° output per gate and operates to speeds in the 

-[ oi 25 to 35-MHz region. Propagation 


OUTPUT 

TERMINAL 


MHz; and the 74LSxx device operates 
to 45 MHz. 

The fan-out and fan-in requirements 
also differ between the families: 

Output Input 

Series sinks (mA) sources (mA) 

74xx 16 1.6 

74Lxx 3.6 0.18 

74Hxx 20 2.0 

74Sxx 20 2.0 

74LSxx 8 0.4 

Table 1 is a chart showing how many 
of which kind of inputs each subfamily 
drives. 


* NOT JUST +5VDC 
ON SOME MODELS 
(APPLIES TO OUTPUT 
TERMINAL ONLY. REST 
OF PACKAGE OPERATES 
AT +SVOC1 


An “open collector” TTL output is shown 
here. Current regulation is provided by an 
external pull-up resistor. 

up to ten standard TTL inputs. The 
standard TTL input represents a load, 
or fan-in, of one. 

Figure 3 shows the relationship 
between the TTL input and the related 
TTL output circuit of the previous 
stage. The input may be a single emitter, 
as in the case of an inverter, or a multi¬ 
ple emitter. The inputs shown are dual 
inputs as might be found on a 7400 
two-input NAN D gate or 7402 two-input 
NOR gate. The TTL input is a current 
source and the TTL output is a current 
sink. It’s important to keep these dis¬ 
tinctions in mind when attempting to 
interface TTL with non-TTL digital and 
other circuits. 



The relationship between TTL input and related TTL output circuitry is shown here. 
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LOGWRITE 


Bring your station into the computer age with LOGWRITE, 
the menu driven, user friendly logging program written by Ed 
Troy (NG3V). LOGWRITE is the perfect accessory for the 
complete ham station It simplifies your operation and gives 
you the competitive edge in contesting and DX'ing. LOGWRITE 
works with all IBM PC's and compatibles. 

LOGWRITE'* unique split screen feature allows for simul¬ 
taneous logging and text processing. Logging features include. 

- Instant call sign or prefix search 

- Print, Edit, or View records 

- Plenty of room for notes & addresses 

- Automatic time/date stamping 

Text processor features automatic word wrap, backspace cor¬ 
rect, and scrolling. Throw away your pen and paper! 

To order your copy of LOGWRITE, complete with instruction 
manual, send S24.95 (Pa residents add SI.50 sales tax) to: 

Aerospace Consulting 
P.O. Box 536. Buckingham, PA 18912 


Or call (215) 345-7184 to order with Visa/Master¬ 
card. (Please specify 3.5 or 5.25 inch floppy.) 


TABLE 1 

This chart shows different input and output requirements in the TTL device families. 

This 

Will drive this many inputs 



output 

74xx 

74Lxx 

74LSxx 

74Hxx 

74Sxx 

74xx 

10 

40 

20 

6 

6 

74Lxx 

2 

10 

10 

1 

1 

74LS 

5 

20 

10 

4 

4 

74H 

12 

40 

40 

10 

10 

74Sxx 

12 

40 

40 

10 

10 


The principal differences between 
certain of these families can be seen 
in Figure 4. In all three cases a 
two-input circuit is assumed. The stan¬ 
dard "regular" TTL input is shown in 
Figure 4A. The regular input consists 
of an NPN transistor with two emitter 
terminals. The Schottky TTL device is 
similar, except that a pair of Schottky 
diodes are shunted across the inputs 
(see Figure 4B). Finally, in the LS 
series TTL a set of four Schottky 
diodes are used (see Figure 4C). In 
each input, one is in series with the input 
line and the other is shunted to ground 


FIGURE 4A 



Tri-state logic 

Many TTL and CMOS digital devices 
are called “tri-state” logic devices. Nor¬ 
mal digital devices are two-state types. 
That is, they are binary in nature. This 
designation means that an output can 
be only HIGH or LOW — there’s no in- 
between state. But a tri-state logic 
device has a third state in which the 
output terminal is effectively discon¬ 
nected from the output circuits. Figure 
5 shows an equivalent circuit for the 
tri-state device. Switch SI represents 
the normal binary operation of any TTL 
device (in this case an "inverter"). 
When the input is LOW, the output is 
HIGH, so switch SI is connected to the 
+5 volt source. Alternatively, when the 
input is HIGH, the output is LOW, so 
SI is connected to ground. The tri-state 
condition is provided by switch S2. 
When the chip select (CS) line is LOW, 
then switch S2 is closed so the output 
is connected directly to the inverter out¬ 
put (the Si pole). But when CS is 
HIGH, switch S2 is open, so the out¬ 
put terminal is connected to the output 


A standard TTL input. 




AMIGA-Commodore 

Chips ... Parts ... Upgrades 


6526 .$12.25 

6567 .$15.95 

6510.$10.95 

6501 .$11.50 

PLA . $11.95 

All 901 ROMS . $10.95 

A501-512K 

Upgrade. $114.95 

C64 Hvy. Duty 

P/S.$24.95 


8362 (Denise).$56.95 

0364 (Paula).$56.95 

8520A1 . $17.95 

8562 . $22.50 

68881-RC16. $79 95 

68881-RC12.$72.50 

68882-RC16 . $105.00 

68020-RC16 

(16 MHz).$74.95 

1.3 Kickstart ROM . $27.95 


COMMODORE DIAGNOSTICIAN II 

JUST RELEASED...This newly updated COMMODORE DIAGNOSTI¬ 
CIAN II saves you money on REPAIRS & DOWNTIME by promptly 
locating faulty 1C chip(s) on all COMMODORE computers and 1541 
drives. Differeni sections contain “cross referencing” of chips and 
“block layout”, (a schematic is included but not needed). Over 12,00 
"DIAGNOSTICIANS” sold worldwide...See fantastic full page review 
in March '88 Computer Shopper Magazine. Price is $6.95 prepaid in 
the U.S. 


Amiqa Upqrade. New 1 Meqabyte Fatter AGNUS 
Chip 8372 S109.95'with instructions. 


SEND FOR CATALOG ON bXCLUSIVE NEW PHUUUG I S 
the GRAPEVINE GROUP, INC. 

35 Charlotte Drive, Wesley Hills, N Y. 10977_ 

mm 1'800-292-7445 • (914 ) 354-4448 Wgm 
HB FAX (914 ) 354-6696 mmm 

Dealer Prices Available Prices Subject To Change 


FIGURE 4C 



A Schottky TTL device input. 


A low power Schottky TTL input with both 
series and shunt Schottky diodes. 
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FIGURE 5 



Equivalent circuit for a tri-state TTL device. 


of the inverter through a very high 
resistance. This action has the effect of 
disconnecting the internal circuitry of 
the device from the output terminal Tri¬ 
state logic devices are mainly used in 
computer and other digital applica¬ 
tions where several devices must share 
a common bus or line. 

Power supply decoupling 

There are several general rules for 
placing power supply bypassing capa¬ 
citors in TTL circuits. One of two pro¬ 
tocols are generally used: 


• a single 0001-/tF capacitor at 
each TTL package, or 

• a single 0.01 to O.I-/ 1 F capacitor 
every second or third device, or 
every 3 inches — whichever is 
spaced closest. 

These capacitors are connected 
between the +5 volts DC terminal of 
the device and ground. The capacitors 
should be located close to the device. 

On large projects it's advisable to 
place a 50 to 200 ftF capacitor at the 
power supply connection for the 
printed wiring board, and 4.7 fiF every 


10 to 12 inches along the +5 volt bus. 

If you build a really large project, one 
that draws 4 to 10 A from the +5 volt 
line, you might want to consider one 
of two power supply schemes. In the 
first, you use a voltage regulator with 
a sense line. That type of DC power 
supply has a reference voltage sensing 
line connected at the point where you 
want the voltage to be +5 volts. The 
DC resistance of the power supply bus 
causes a voltage drop that can hurt the 
operation of the circuits. The second 
uses distributed regulation. In this 
scheme, the main DC power bus is +8 
volts. Each printed wiring board, or 
several sections of the same board, 
has its own three-terminal 1C voltage 
regulator. The S-100 microcomputer 
(the original microcomputer) used this 
system. Each S-100 plug-in card had 
one to five 7805, LM-340T-05, LM- 
340K-05, or LM-309 voltage regulators. 

Conclusion 

Transistor transistor logic devices are 
inexpensive and are. for the most part, 
well behaved in practical circuits. You 
should be able to use them easily in both 
published construction projects or 
custom-designed projects of your own. 
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Ham Notebook 


Optimizing The QF-1A 
Audio Filter 

These small additions to the Autek 
QF-1A audio filter won't take an entire 
weekend, but you may find you want 
to spend some time playing with the 
settings (of the new controls and the 
existing ones) afterwards. 

Setting up the rig 

With the unmodified QF-1A filter in 
circuit but switched to OFF (BYPASS), 
experiment with the RF gain control of 
your rig while listening to a weak (just 
above the noise) SSB signal. Concen¬ 
trate on finding the setting that gives 
you the best signal-to-noise ratio and 
intelligibility. This will not be the setting 



Change to output. 


that gives the loudest signal. You may 
be surprised to find how far back you 
have to turn the RF gain — especially 
if you’re an old-timer brought up on the 
“full RF gain for fone, retarded for CW” 
rule popular in the old days of AM and 
diode detectors. The rule for SSB and 
product detectors is, “If you can hear 



the background noise in the absence 
of a signal, a receivable signal will 
be audible above it.” This applies 
especially if you have a lot of local 
manmade noise. 

After you've found the best place for 
the RF gam, adjust the AF gain to a 
comfortable listening level. (If you’re 
using headphones, and the comfort¬ 
able audio level is near minimum AF 
control setting, you might consider 
putting a series resistor in the head¬ 
set plug.) 

Now switch on the QF-1A with the 
function switch on LOWPASS and all 
the other controls fully counterclock¬ 
wise. If the audio is louder than it was 
before, you need the modification 
shown in Figure 1. (If it’s not, you may 
still need it when you increase the 
filter gain by turning the selectivity 
control up.) 

The next test is done more easily on 
CW. With the filter switched OFF find 
a CW signal, or (preferably) a constant 
audio tone from a calibrator or WWV, 
and select a comfortable audio level. 
Switch on the filter, put the QF-1A func¬ 
tion switch at PEAK, the selectivity con¬ 
trol at half scale or more, and swing the 
frequency control above and below the 
peak frequency. Note the approximate 
width of the peak. There’s no need to 
be precise; just get the feel of it. 

Reduce the setting of the AF gain on 
the rig and swing the frequency con¬ 
trol again. If it’s sharper than it was 
before, the output from the rig was 
overloading the filter and you need the 
modification shown in Figure 2. The 
back-to-back silicon diodes in Figure 
2 are included mainly to protect your 
ears from the sudden arrival of a huge 
signal or the Woodpecker. 


FIGURE 2 



Change to input 


The modifications 

It's convenient to run the QF-1A from 
one of the 12-volt accessory sockets of 
the rig if the supply line is 12 volts posi¬ 
tive (it only takes a fraction of a watt). 
Figure 3 shows a suitable point to 
make the connection. A silicon diode 
in series protects the filter if it’s plugged 
into a 12-volt negative line accidentally. 
There’s plenty of room on the back wall 
of the filter enclosure for the two new 
potentiometers and an RCA-type 
socket. Physically, the pots can be as 
small as you like and the value isn’t crit¬ 
ical — somewhere between 50 and 
500 ohms is ideal. 

The 10-ohm resistor in Figure 1 
presents a reasonably low impedance 
load to the filter, even if you use high 
impedance headphones. 
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MAGAZINE 


Great Magazine 
At a Special Price. 


The Perfect Holiday Gift! 

HAM RADIO Magazine is the perfect gift for the hard-to-buy-for 
Ham friend or for yourself! If you act now, you can take advantage 
of these special low Holiday rates. 

Each monthly issue is stuffed full of the kind of 
construction articles and projects you are looking 
for. In addition, you get four super special 
issues. January is the Annual Construction 
Issue — full of projects for all levels of 
Amateur interest. May means antennas — 
from DC to daylight. Summer doldrums 
are relieved with July’s VHF/UHF issue. 

In November, the Receiver issue brings to 
you the latest in state-of-the-art design 
and construction techniques for winter 
projects. 

HAM RADIO Magazine is growing by 
leaps and bounds. Reader satisfaction is 
at an all time high and thousands have joined the HR ranks in the last year alone! 

Send a gift to that special Ham friend or renew your subscription today. Take advantage of 
these special low Holiday rates before they expire January 1,1990. 

An attractive gift card will be sent 
if your order is received before December 5,1989 




PfloCX 


Please enter my one year gift/renewal 
subscription(s) to HAM RADIO Magazine as follows: 

First gift/renewal $19.95 SAVE $3 
Two or more $15.95 SAVE $7 

o Name_Call- 

l_«o 

<2 ui Address__ 

SE £ 

u- < City_State_Zip_ 


I s - Name_Call_ 

Q </} 

SE ui Address_ 

I— City_State_Zip 

□ NEW □ RENEWAL 

□ Start □ Renew my Subscription to HR 

□ Enclosed is a check or money order 

Charge: □ Mastercard □ VISA 

Card #_Expires_ 

My Name__— 

Address _ 


n |s. Name ____Call_ 

2 w 

O ui Address_ 

O > 

ui < City _______ State Zip_ 

□ new n RENEWAL 

FOR EXTRA FAST SERVICE, CALL TOLL FREE 
TO ORDER YOUR GIFT SUBSCRIPTIONS OR BOOKS 


City___State 



MAGAZINE 
GREENVILLE, NH 03048 


-Zip- 

CALL TOLL FREE 

800-341-1522 

M-F: 8-9 EST. • Sat: 9-5 

DATATEL ®@0 

ORDERS ONLY 


Prices U.S. only. Foreign prices upon request. 
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here is the next generation Repeater 

2 meters - 220 - 440 


MARK 4CR 


The only repeaters and controllers 
with REAL SPEECH! 


No other repeaters or controllers match 
Mark 4 in capability and features That's 
why Mark 4 is the performance leader at 
amateur and commercial repeater sites 
around the world. Only Mark 4 gives you 
Message MastertM real speech • voice 
readout of received signal strength, 
deviation, and frequency error • 4- 
channel receiver voting • clock time 
announcements and function control • 7- 
helical filter receiver • extensive phone 
patch functions. Unlike others. Mark 4 
even includes power supply and a 
handsome cabinet 

NEW OPTION 

RS-232 for Repeater Control 
using MODEM or Packet TNC 


Create messages just by talking. Speak any phrases or 
words in any languages or dialect and your own voice 
is stored instantly in solid-state memory. Perfect for 
emergency warnings, club news bulletins, and DX 
alerts. Create unique ID and tail messages, and the 
ultimate in a real speech user mailbox — only with a 
Mark 4. 




MICRO CONTROL SPECIALTIES 

Division of Kendecom Inc. 

23 Elm Park, Groveland, MA 01834 (508) 372-3442 
FAX 508-373-7304 



Call or write for specifications on the 
repeater, controller, and receiver winners. 
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HAM STATION 


P.O. Box 6522 
220 N. F.ulton Ave. 
Evansville, IN 47719-0522 

Store Hours 
MON-FRI: 9AM • 6 PM 
SAT: 9AM - 3 PM 
CENTRAL TIME 

SEND A SELF ADDRESSED STAMPED 
(S0«> ENVELOPE (SASE) FOR NEW ANO 
USED EQUIPMENT SHEETS. 

WARRANTY SERVICE CENTER FOR: 
ICOM.YAESU. TEN-TEC 

FOR SERVICE INFORMATION CALL 
(812) 422-0252 
FAX 812 465-4449 
MONDAY FRIDAY 
9:00 AM - 12:00 NOON 


TERMS 

Prices Do Not Include Shipping 
Puce and Availability Subject to 
Change Without Notice 
Most Orders Shipped The Same Day 
COD s Welcome (S3 SO + shipping) 


& 


VHF/UHF 
AMPS 

• High VSWR and 
Overdrive Protection 

• 5 Year Warranty. 6 Months on RF 
Transistors 

• All Units have GaAsFET Receive 
Preamps 


orders & 800-729-4373 

PRICE CHECKS NATIONWIDE* CANADA 



989-C ROLLER INDUCTOR 

ANTENNA TUNER 


• Cross-Needle SWRIWattmeter 

• Handles 3 kW Power 


• Matches 1.8-30 MHz 

■ 

' | OMNI V 

TIN-TIC 


wa 


DR-110T - 

NEW 2 Meter Mobile 

• 45 Watts Output 

• 14 Memories with Standard 
Encode/Decode Subaudlble Tones 

• CAP and MARS Modifiable 


• New UILSB. QSK. CW. 
FSKHFRig 

• Dual VFO's. 100 W Output 

• Allbands 160-10 

• Superior "Phase Noise" 

• Made in USA 


LOCAL 

INFORMATION 


812 - 422-0231 


































FRANKLIN-BELLE PUBLISHERS 
The Antenna People Present: 


Adjusting the pots 

After you've completed the modifica¬ 
tions, turn both pots to maximum. The 
output should sound just as it did 
before. Make the CW test again. But 
after switching the filter on, reduce the 
input pot until the signal no longer 
saturates the filter. Then adjust the out¬ 
put pot until the audio level is about the 
same, whether the filter is ON or OFF. 


FIGURE 3 

MODIFICATION—j 

P fcj ' 


\zs W 1 


■ ■ j». 



+12 volts dc from rig. Diode is to protect 
QF1-A against accidental connection to -12 
volt supply. 


Adjusting the filter 

You may prefer to make adjustments 
based on your own methods. For what 
it’s worth, this is what I do on SSB. (I 
find the rig itself copes pretty well most 
of the time on CW.) 

I set the function switch on LOW- 
PASS and the selectivity and frequency 
controls fully counterclockwise. Then, 
with a signal that has some noise on 
it I turn the frequency control until the 
high frequency components of the 
voice just begin to be attenuated. This 
usually results in a vast reduction of the 
noise. I leave the controls at this set¬ 
ting most of the time. I may, however, 
turn the frequency control a bit to the 
right on CW, “roofing” the noise some¬ 
where just above the CW tone. 

It often helps to adjust the AUX 
NOTCH control to about 10 o'clock on 
a particularly noisy SSB signal, leaving 
the selectivity control at minimum to 
give a broad notch. That’s about it. The 
QF-1A is an excellent filter just the way 
it is, but adding these two controls lets 
you customize it to give optimum per¬ 
formance on your rig. 

Bob Eldridge, VE7BS 


Using The ICOMIC-32AT 
As A Crossband 
“Mini-Repeater” 

Here’s a simple modification that lets 
you use your IC-32AT as a crossband 
repeater. All you need to do as far as 
the hardware is concerned is clip 
diode D912 on the logic unit. Once 
you’ve done this and reassembled the 
radio, use the keypad to place the 
radio into crossband repeat mode: 

• Push and hold the FUNCTION 
switch on the side of the radio. 

• Push the [C] key. 

• Push the [6] key. 

• Push the [D] key. 

• Release the FUNCTION switch. 
To cancel the repeater function, enter 
the following on the keypad: 

• Push and hold the FUNCTION 
switch on the side of the radio. 

• Push the [D] key. 

• Push the [C] key. 

• Release the FUNCTION switch. 

When the radio is in repeater mode, 

you’ll note that it scans between the 
VHF and UHF frequencies last pro¬ 
grammed into the VFOs. The radio will 
continue to scan between these two 
frequencies until a signal breaks the 
squelch or you stop the scan manually. 
When the scanning has stopped, the 
transmit frequency will be displayed 
until the incoming signal terminates. 
If the incoming signal was in the VHF/ 
VFO, it will be retransmitted automati¬ 
cally on the UHF/VFO, and vice versa. 

I think you’ll find this feature useful 
if you're ever in an emergency situa¬ 
tion, or communicating with someone 
who has VHF or UHF capabilities only. 

Russell Dudley, KW50 



•MAGAZINES* 

•antenneX —A monthly magazine 
all about antennas. Read In 40 
countries. Second exciting year 
inpublication.$15.97 

•BOOKS# 

•Rules of the Antenna Game 

By Ted Hart, W5QJR.$6.95 

•Small High Efficiency Antennas 

By Ted Hart,W5QJR.$19.95 

• Electronics for the Radio Amateur 
By James Lee, W6VAT.$19.95 

•SOFTWARE (IBM)» 
•Transmitting Loop Antenna 

CAD By HartSoft.$17.75 

•Transmission Line Antenna 
CAD By HartSoft.$17.75 

TO ORDER—Send Check or MO plus 
$1.50 S&II per item (except magazine) 
Texas residents add 7.5% sales tax, TO 

FRANKLIN-BELLE PUBLISHERS 
4639 Corona, Suite 12 
Corpus Christi, TX 78411 
(512) 852-0446 


2000 Channels 
5MHz to 2000MHz 


' a&isgm : 


AR2515 


*695 


• Covers 5MHz to 2000MHz Toial Puce. Freight Prepaid 
in AM/FM/WidP FM modes «*»««shippmo Opi™)) 

... Upgrades of AR20Q2 s 

Continuous coverage to AR25l5spees Available 

• 2000 Channel Memory. a ^ ^ h , 

1984 Scan Frequencies 
& 16 Search Groups 

• Scan/Search speeds up to 36 channels or incre¬ 
ments per second 

• Built m RS 232compuier interlace 
« 25 Day Satisfaction Guarantee Full Refund if not 

Satisfied 

• Size: 3'/V‘H x 5 -a"W x 7WD Wt 2 lb. 10 oz. 

• Supplied with AC & DC power cords. Telescopic 

antenna. _ ^_ 


COMMUNICATIONS 
10707 C. 106th St. Indpls., IN 46256 
•BP Toll Free 800-445-7717 QS 

Uh Visa and MasterCard I V_X_y 

(COD slightly higher) 

In Indiana 317-849-2570 Collect FAX (317) 849-8794 
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THE FIVE-BAND 

JUNKBOX TRANSMITTER 

Short on cash but 
long on spare parts? 

This is the radio tor you! 

By Charlie Tiemeyer, W3RMD, RD 2, Box 427-C, 

Chestertown, Maryland 21620 


M any Amateurs wonder how they can pursue their 
hobby inexpensively. Some are fortunate enough 
to have a sizable junkbox or an Elmer who's 
happy to contribute parts. Of course, there are probably 
plenty of old TV or radio sets around which contain the parts 
we need. 

Transmitter 

Figure 1 shows the schematic of my junkbox rig. The 
oscillator is a 6AQ5 tube and the final amplifier a 6DQ6. 

I chose these tubes because I have quite a few on hand. 
Any tube that renders reasonable output will work. I sug¬ 
gest that you select a final amplifier tube that can handle 
the output voltage of the power transformer you intend to 
use. My transformer is a 730-volt center-tapped unit I built 
about 35 years ago for a homebrew AM modulator You may 
have one that delivers higher voltage which will let you use 
a 6146 or 807 in the final, allowing more power output. 

Construction 

All components were mounted and installed on an alu¬ 
minum chassis, 13" x 7" x 2". I suggest you mount the 
components logically and keep all leads as short as possible 
when soldering. I salvaged my tunable oscillator coil and 
the input and output variable capacitors of the pi-network 
final from a defunct Globe Chief transmitter. The tank coil 
was resurrected from a cannibalized Drake 2-NT transmitter, 
but any final coil from an old Globe Chief, DX-40, or DX-60 
will suffice. If you can’t find these particular parts, refer to 
Tables 1 and 2 for coil data for both the tunable oscillator 
and the final tank circuit. 

I prefer to operate 80 and 40 meters. If you want other 
bands, you'll need a switching arrangement to short circuit 
the unnecessary parts of the coils. I have used the 40-meter 
taps successfully to work 30 meters with 5-MHz crystals. 
Both oscillator and final tank coils are wound on 1" diameter 
forms (see Tables 1 and 2). 

Although I didn’t try it, I think you could use 12 meters 
with either the 15 or 10-meter band coil positions and the 


appropriate crystals. You’ll need to experiment. I also think 
it's possible to use one wire size instead of the three indicated. 
Because I’ve listed a maximum of 35 turns of wire, you can 
use one longer 1" diameter coil form with taps at the 
appropriate bands. You’ll need all 35 turns for 80 meters. 
For 40 meters, the tap would be up twelve turns. Twenty 
meters would be up from this tap at thirteen turns, 15 meters 
atfourturns, 10 meters up at one turn, and 15and lOmeters 
would be space wound. 

The same arrangement used with the oscilator coil(s) 
applies for 12 meters on the final tank coil(s). Use a 1" coil 
form with 30 turns for 80 meters. For 40 meters, the tap 
would be up 13 turns. Twenty meters would be up from this 
tap at 11 turns, 15 meters up 2 turns, and 10 meters up 
1 turn and space wound. 

Because I operate this rig on 80 and 40 meters only, I 
use copper alligator clips to short wanted turns on both the 


TABLE 1 


Oscillator coil(s). 

80 meters, 35 turns no. 22 enamel wire close wound 
40 meters, 23 turns no. 22 enamel wire close wound 
20 meters 10 turns no 22 enamel wire close wound 
15 meters. 6 turns no. 18 enamel wire space wound by wire diamete r 
10 meters. 5 turns no. 16 enamel wire space wound by wire diameter 


TABLE 2 


Final (tank) coil(s). 

80 meters. 30 turns no. 14, 16, or 18 enamel wire close wound 

40 meters, 17 turns no. 14, 16. or 18 enamel wire close wound 

20 meters, 6 turns no. 14, 16, or 18 enamel wire space wound 
by wire diameter 

15 meters, 4 turns no. 14, 16, or 18 enamel wire double 
spaced by wire diameter 

10 meters, 3 turns no. 14, 16, or 18 enamel wire double 
spaced by wire diameter 
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FIGURE 1 



Schematic of the five-band junkbox transmitter. 


PARTS LIST 


Cl 

22-pF or 0 to 30-pF trimmer capacitor 

C2.C5 

100-pF disc ceramic capacitors or mica 

C3 

0.01-fiF 1 kV± disc ceramic or mica capacitors 

C4 

100-pF variable capacitor, broadcast type okay 

C6,C 7 

0.001 to 0.005-nF 1 kV± disc ceramic or mica capacitors 

C8 

350to450-pF variable tuning capacitor, broadcas (type okay 

C9 

1200-pF variable tuning capacitor (usually 3 gang ±400 pF, 
each gang In parallel) 

C10.C11 

80 or 100-ixF 450-volt electrolytic capacitors in series 

R1 

47-k, 1/2 or 1-watt carbon resistor 

R2 

27-k, 1/2 or 1-watt carbon resistor 

R3 

4-k, 10-watt wire-wound resistor 

R4 

1.5-k, 10-watt wire-wound reslstorfmay not need if300 volts 
not exceeded) 

R5.R6 

330-k, 1-watt carbon equalizing resistors (470 k okay) 

X 

RFC1.RFC2, 

Any 80 or 40-meter crystal 

RFC3 

2.5-mH (1 mH okay) 125 to 150-mA RF chokes 

RFC4 

7 turns no. 20 wire space wound on 47-ohm, 1-watt car¬ 
bon resistor 

T1 

See text (any voltage from about 350 to 450 each side of 
center) 

T2 

Any choke from 5 to 10 H, 100 to 200 mA 

CR1.CR2 

1000-PIV, 400-mA or more silicon diodes 

SI 

SPST toggle switch 

S2 

DPDT toggle switch (If relay Is used, otherwise same as SI) 

J1 

Open or closed-circuit phone Jack tor key 

J2 

Coaxial receptacle, no. SO-239 

MA 

0 to 200-mA mllliammeter lor loading PA 

R 

Relay for muting receiver and antenna changeover 
(optional) 


oscillator and final tank coils. If you can obtain these coils 
from old discarded transmitters, you’ll find that the proper 
tap points for each band are indented on the forms or may 
still have leads extending from them. If they aren’t available, 
you’ll need to follow the steps for winding your own. 

Recommended voltages and currents 

My rig has voltages and currents based on the power 
transformer I'm using. These are shown in Table 3. I don’t 
know the transformers current rating, but I think that any 
reasonable unit capable of at least 150 mA (preferably 
around 200 mA) would be adequate. If you have a trans¬ 
former capable of 400 or 500-volts output, you might need 
to use a different power amplifier tube. You'll also need 
appropriate screen-dropping resistors for the final tube and 
for the plate and screen of the oscillator tube to avoid over¬ 
load. 

This rig uses choke input for better regulation, but you 
can use capacitor input and get more output voltage. My 
transformer is rated around 365-0-365 volts at choke input 
and resolves to 365 volts x 0.90, or approximately 328 volts. 
For capacitor input, 365 volts x 1.2 = 438 volts output; 
for no load, 365 volts x 1.4 = 511 volts. However, I assume 
my transformer is 365-0-365 volts; hence I arrived at the 
data in Table 3 taken on both 40 and 80 meters. 


Ham Radio /December 1989 43 







Satellite TV is still full of the wonderment that 
made it so popular in the early '80s. The 
tinkerers are there, the programming is 
there, and never has the cost of becoming a 
dish owner been so low. 

So, how do you find out about this exciting 
entertainment? 

Through publications devoted specifically 
to satellite TV, that’s how! 



America’s Weekly Guide To Satellite TV 

OnSat is unsurpassed for the most up-to- 
date listings of satellite programming. Dr. 
Dish, Mailbag, and the Transponder Service 
Watch are all geared to help you make the 
best use of your satellite TV system. A 
sample issue can be obtained for only $1. 

STVmi 

The Complete Monthly Guide To Satellite TV 

STV Guide contains over 300 pages of 
programming information, product reviews, 
home troubleshooting, and information 
about satellite TV. A sample issue can be 
obtained for only $2. 

Both OnSat and STV Guide contain listings 
for over 120 channels and Prime Time Grids 
for over 50 channels. Subscribe to either the 
weekly OnSat or the monthly STV Guide for 
only $48 per year. 

To start receiving the best in satellite TV 
guides and information, call toll-free 
(800) 234-0021. VISA" and MasterCard" 
accepted. 


STV Guide/OnSat 

PO Box 2384 • Shelby, NC 28151-2384 


Tuneup 

Tuning up is simple. Pul all three variable capacitors at 
maximum capacitance (plates fully meshed) Don l forget 
to use a dummy load to tune up before attaching an 
antenna. While listening to your receiver around your crys¬ 
tal frequency, close switch S2. depress the key. and quickly 
tune C4 for the loudest signal. Then tune C8 for minimum 


TABLE 3 


No load voltages. 470 volts choke input 

305 volts al 100 mA = 32 watts input 235 volts to 6AQ5. 
200 volts to 6006 screen 

300 volts al 125 mA - 38 watts input 230 volls to 6AQ5. 
210 volts to 6DQ6 screen 

295 volts al 150 mA 44 watts input. 220 volts to 6A05. 
230 volts to 6DQ6 screen 


dip in plate current; this should be less than 100 mA. 
Increase C9 a little at a lime, redipping C8 until you’ve 
loaded between 100 and 150 mA after each try. Actually. 
125 mA is best Now you're ready to operate. 

Some closing thoughts 

There you have it. I'm still having fun with this little rig 
and getting excellent results and reports I haven't tried my 
old Heathkit VF-1 VFO with it yet. but feel it would give me 
more versatility — assuming it works okay in place of my 
crystals. I have a "rock pile" accumulated through many 
years in Amateur radio; however, I prefer crystal control for 
the obvious stability. 

I think you'll not only enjoy building and experimenting 
with this rig, but will have many enjoyable hours on the air 

C3 


HAM LICENSE PREPARATION 


WRITTEN TEST STUDY GUIDES 

All word-lor-word questions, multiple choices 
answers Choose Novice, Technician, General. 
Advanced or Extra Class Answer explanations 
suppliedl 

54.95 Each version + S1.50 shipping. 

All five manuals: S22.95 postpaid. 

HAM RADIO Q&A MANUAL 

All 1932 questions, multiple choices and answers 
found in every ham license exam. Novice through 
Extra Class 

59.95 Shipped postpaid. 

MORSE CODE TEST PREPARATION 

Set contains two 2-hr cassette tapes 
Code Teacher. 0-5 WPM S9.95 

General Code. 3-15 WPM S9.95 

Extra Code, 12-21 WPM S9.95 

Plus SI.50 shipping per set. 

All Manuals/Code Tapes: $49.95 

New §Part 97 Ham Rules: S 2.95 

Order shipped same day received! 

Credit card phone orders 10 a m • 2 p.m 

W5YI MARKETING 

P.O. Box #565101 - Dallas, TX 75356 
Tel: (817) 461-6443 - 24 hours 
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PLUG INTO PACKET. 


Software Included 


Simple and Easy. 

Here’s the easiest packet radio yet, 
you don't even have to buy a TNC 
to join the digital revolution. Just 
let your PC do the work. Plug a 
PC Packet Adapter into any ex¬ 
pansion slot and get on the air in 
minutes, just like an expert. And 
you’ll still be able to use the PC f or 
other work! The complete VHF 
system is only * 139.95! 


Unlike others. DRSI includes all 
the software you need. The THS 
terminal package has split screen, 
file save/send, binary file transfer, 
print, scroll, review and more. 


2400 BAUD 


Many areas are upgrading their 
packet nets to this higher speed. 
DRSI’s M-24 modem for 2400 
baud connects simply with no 
modifications to your rig and lets 
you operate both 1200 and 2400 
simultaneously with your present 
radio. Step up to this new speed 
for just $79.95, today! 


Sophisticated, Too. 

When you’ve mastered the basics, 
use the PC* Packet Adapter for 
simultaneous dual-band HF/ 
VHF, multiconnect, BBS, TCP/ 
IP. DXer’s PacketClustcr, 2400 
baud (and higher). Even use the 
Developer’s Package to write your 
own packet application. 


Call or Write 

for complete 

Product Catalog 


2065 Range Road 
Clearwater. FL 34625 

ORDERS: 1-800-999-0204 
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EVERY ISSUE of 

HAM RADIO 

now available on microfiche! 

The entire run of Ham Radio Magazine 
(March, 1968 thru last year) is ready 
to ship to you in one, easy to use 
format 

Our 24x microfiche is easy to read and 
very compact. We offer a hand held 
reader for $75, and a desk model for 
$200. Libraries have these readers. 

As a bonus, you will receive Ham 
Radio Horizons (3/77 thru 12/80) free. 

Everything is included, front cover to 
back - ads too! 

Annual updates will be offered for $10. 

Send $185 payment (visa/mc 
accepted) to: 

tSlJCKMASTER 


BUCKMASTER PUBLISHING 
Route 3, Box 56 
Mineral, Virginia 23117 
703/894-5777 vlaa/mc 800/282-5628 







ENJOY 

THE 


ii pnr i ml 
1:^ BEST 
if DX 


I m 

Martin Towers And Hazer 

Nr.pt climb again with this tower and elevator sysiem MARTIN 
TOWERS are made of aluminum and specifically engineered for 
use with THE HAZER All boiled construction no wolds Easy to 
install hinge base walk up erection neit plumb with leveling 
bolts in base Mount antennas and rotor on HAZER m vertical 
upright position, then winch to lopot tower for normal operating 
position Guy wires fasten to HAZER or above HAZER et top ot 
tower Safety lock system operates while raising or lowering 
Never can tall Photo above shows HAZER midway on tower 

SPECIAL lower packago prices include everything but rotor and 
antenna M MI8 alum tower kit form, hinged base concrete 
looting section HAZER kit Phillystran guy wires, turnbuckles 
eerth screw anchors 10 mast thrust bearing, tool kit . rated at 
15 sq ft antenna load C TO MPM $1925 95 FOB Boonville 

50 M-13 alum tower, aamo pkg as above $1637. 

40 M 13 alum tower same pkg as above 1463. 

30 M 13 alum tower same pkg as above 1294 

HAZER 2 for Rohn 25 Hvy duty alum 12 sq ft wind Id 311. 

HAZER 3 tor Rohn 25 • StcJ alum 6 sq M wind load 223. 

HAZER 4 tor Rohn 25 Hvy galv all 16 sq tl wind load 291 

Satisfaction guaranteed Call today and charge to Vtaa. 
MasterCard or mall check or money order 


GLEN MARTIN ENGINEERING. INC 
Rle 3. Box 322 
Boonville MO 65223 
(816)882 2734 FAX 816 882 7200 
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LARGEST HAM OUTLET IN THE WORLD 


STORE BUYING POWER 


Advanced 
Electronic 
Applications 

PK-232 Multi-mode 
Data Controller 

Now with PakMail function 


• NEW IBM Fax Screen 
Display Program Available ^ 

• Transmit/Rcceivc on Six Modes 

• CW/RTTY/ASCII/ 
AMTOR/Packct/FAX 

• IBM and Commodore 
terminal programs available 

• Radio Ports for HF and VHF 

In Stock for Quick Delivery 

Free Shipment 


Kantronics/KAM 


MA-40 

40 TUBULAR TOWER 

*ee*SALE! $629 

MA-550* 

55’ TUBULAR TOWER 

*4369SALE! $999 

• Handles 10 sq ft at 50 mph 
• Pleases neighbors with 
tubular streamlined look 

NTX-455 SALE! $1389 

55 FREESTANDING 
CRANK-UP 

• Handles >8 sq ft at 50 mph 

> • No guying required 

• Extra-strength Construction 

• Can add raising and motor ^ 
drive accessories 


TOWERS RATED TO ElA SPECIFICATIONS 

OTHER MODELS AT GREAT PRICES 

IN STOCK FOR QUICK DELIVERY 


Full MFJ line 
stocked in 
depth! 

MFJ... making quality affordable 

All MFJ Tuners Stockedl 


MFJ-949D 300 Watt Tuner 

• Built-In dummy load 

• New peak and Average Lighted 2 
color Cross-Needle SWft/Wattmeter 

• Built-In antenna switch, haltin 

• Covers 1.8-30 MHz 

All MFJ Packets Stocked! 


O ORION 
BUSINESS 

INTERNATIONAL. INC 


OR-2300 


• Reliable 

Worm Gear Drive , 

• Stainless Steel Hardware « 

• Reversal Delay Circuit & 
Variable Speed Control 

• Fits Most Towers 


MFJ-1278 Multi-mode 

• All 9 digital modes 

• Easy Mall ,u Personal Mailbox 

• 20 LED Predsion Tuning Indicator 

• Includes free power supply 

• Includes free eprom upgrade 
Call now for all MFJ products ... 
wattmeters, dummy loads, coax 
switches, keyers. clocks. speaker/ 
mtes. software, books and more! One 
year unconditional guarantee. 


swjiiniUi 


VHF/UHF 

SOLIDSTATE 

AMPLIFIERS 


GLOBAL TIME INDICATOR 


All Major Brands in Stock Now! 


CALL TOLL FREE 


Call any time zone 800 number during business hours from coast to coast. 
MID-WEST/WEST SOUTHEAST MID-ATLANTIC NEW ENGLAND 

ANAHEIM 9 to 5 30 PST ATLANTA 9 to 5 30 EST WOODBRIDGE 9 10 5 30 EST SAt FM 9 10 5 30 EST 
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WORLDWIDE DISTRIBUTION 

SBUf 


0T.OV*» 
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LARGEST HAM OUTLET IN THE WORLD 


EPl STORE BUYING POWER 


ICOM IC-765 


ICOM IC-781 


100W GENERAL COVERAGE RECEIVER 
HF ALL BAND TRANSCEIVER 
Maximum Operation Flexibility 

SALE! CALL FOR PRICE 


^ , A Models 25 WATTS 

IL, M H Models 100 WATTS 

IC-275A/275H, 138-174 MHz 

IC-375A, 220 MHz 
IC-475A/475H, 430 450 MHz 


THE ULTIMATE 
150 W. ALL BAND 
HF TRANSCEIVER 

GREAT PRICE! 


HAM RADIO OUTLET 
NATIONWIDE 


2 METER AND 440 MHz 
EXTRA-LARGE MULTI COLOR LCD 
HM14 TOUCH TONE MICROPHONE 

CALL FOR PRICE 


MOfSI 


LOW PRICE! 


RAPID DELIVERIES 
FROM STORE NEAREST YOU 


ICOM IC-228A/H 

2 METER MOBILES 

IC-448A 

440 MH.- MOBILE 


IC-32AT 

IC-2GAT 

1C-2SAT. 2MTR 

Dual Band 

2 Meier HT 

IC-3SAT, 220 MHz 

Hand Held 

7WAT1 

IC-4SAT. 440 MHz 


VHF/UHF DUAL BAND 
FM TRANSCEIVER 


u +$'2m 


ICOM IC-725 


o o 


FM TRANSCEIVER 
20 Memories with Memory 
Channel Lock-Out 


All Major Brands in Stock Now! s( g$b« 


ANAHEIM. CA 92801 

2620 W Li Palma 
(714) 761 3033 (213) 86(72040 
Between Disneyland & 

Knolls Berry film 

Bob Ferrero W6RJ ATLANTA, GA 30340 

Preaideni/Owner 6071 Bulord Hwy 
Jim Retieriy N6RJ (404) 263 OTOO 

VP-Natirwal Larry. Mot WD4AGW 
Sales Manager Dotaville. I ml north ol I 285 


BURLINGAME CA 94010 

999 Howard Aw 
(4151 342 5757 
George Mgr WB6DSV 
5 miles south on 101 from SfO 

OAKLAND. CA 94606 

2210 Livmgslon SI 
(4151 534 5757 
Rich, Mgr WA9WYB 
IS 880 at 23rd Aw Ramp 


PHOENIX. AZ 85015 

1702 W Camelback Rd 
16021 242-3515 
Gary WB7SLY Mgi 
East ol Hwy 17 

SALEM. NH 03079 

225 N Broadway 
I 800 444 004? 

Curtis Mgr W84KZL 

28 miles north ol Boston ml 1 193 


SAN DIEGO, CA 92123 

5375 Kearny villa Rd 
(619) 560-4900 walk in stone nouns 

Tom Mot KM6K ntasMW 

Hwy 163 4 Claremonl Mesa BM closed Sundays 

WOODBRIDGE. VA 22191 VAN NUYS. CA 91411 

14803 Build America Dnw 6265 Sepulwda Bivd 

(703) 643 1063 I 800 444 4799 (818) 988 2212 

Linda Mgr KB42Y1 A! Mgi K6YRA 

Enl 54 1 95 Soulh to US HI 1 San Orego fwy at Vtclory Blvd 


Call any ot our 800 numbers coast to coast from most parts ot the country.. 
MID-WEST/WEST SOUTHEAST MID-ATLANTIC NEW ENGLAND 

(FROM MOST AREA'S) ANAHEIM 9 to 5 30 PST ATLANTA 9 lo 5 30 EST WOODBRIDGE 9 10 5 30 EST SALEM 9 10 5 30 EST 

inside California call store nearest you 1.800-854.6046 1-800-444-7927 1-800-444-4799 1-800444-0047 


CALL TOLL FREE 

(FROM MOST AREA S) 

INSIDE CALIFORNIA CALL STORE NEAREST YOU 

bn-rd Toll tree Including Hawaii. Local phone hours: 9:30 AM lo 5:30 PM. Arizona. California, and Gaorgla customers call or visit nearest slort. 
L. ^ -J [ —J Arizona. California. Georgia and Virginia residents please add sales las. Prices, specllicallons. descriptions subject lo change without noth 






























HAPPY HOLIDAYS 

SEASON’S 

GREETINGS 


12% OFF on all products for 
the month of December. 


You've bought our replacement batteries before... 

NOW YOU CAN BUY DIRECT FROM US, THE^ANUFACTURER! 


CUSTOM MADE BATTERY 
PACKS & INSERTS 
Made to your specifications 
Introductory Offer I 
KENWOOD INSERTS 
PB-21-$13.75. PB-25-S20 00, 
PB-26-S20 00 
ICOM INSERTS 
BP-5-$23.00. BP-3-S17.45. 
BP-7, BP-8 


ICOM 

CM2, PB2 7.2v @ 500MAH 
CM5, PB5 10.8v @ 500MAH 
SUPER 

7S 13.2v @ 1200 MAH $63.95 
8S 96V @ 1200 MAH $5995 
(base charge only-r longer) 
COM CHARGERS AVAL ABIE SOON 


7 SOURCE FOR ALL YOUR COMMUNICATION MADE , N 

l BATTERY REPLACEMENT NEEDS. THE USA 

W & W ASSOCIATES Si 

29-11 Parsons Boulevard. Flushing, N.Y. 11354 * pncR |IS| 

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE. 

In U S. & Canada Call Toll Free (800) 221-0732 • IN NYS (718) 961-2103 • Telex: 51060 16795 • FAX: (718) 461-1978 


MasterCard and Visa 
cards accepted NYS 
residents add 8'/*% 
sales tax Add $3 50 
for postage and 
handling 


GUARANTEED TO OUTPERFORM 

THE .OR YOUR MONEY BACK! 


The Ham 10' ten meter antenna is designed and manufactured by American 
Antenna makers of the world famous K40 Antenna with a power handling 
capadtv of 1500 watts and a band width of 1 5 mhz between 2 1 swr points 
the HAM 10' Is the perfect compliment to all single band ten meter rigs 
The stainless steel base of the ham 10' is supplied with an 
'/■A adlustabie trunk lip mount Also available is an optional adaptable 
t JT heavy duty magnamount 

= EXCLUSIVE FEATURES: 

H ® HANDLES UPT01500WATTS! 

® METALPLAS CONSTRUCTION. 

, 0 50“ ROTATION OF BASE. 

® STAINLESS STEEL WHIP AND BASE. 

H ® MOUNTS ANYWHERE ON ANYVEHICLEI 

® FULLY ASSEMBLED WITH 18 Of RG-58COAX. 
% ® COMPUTER DESICNED ISOLATION CHAMBER. 

For A Free Brochure, Call: 

- 1-800-323-5608 

IN IL. 1 800-942-8175 

(Or wr/rei AMERICAN ANTENNA 1500 EXECUTIVE DR. ELGIN, IL 60123 


^ 176 



48 Ham Radio/December 1989 
























Q METERS 


By Keats A. Pullen, Jr, W3Q0M, 

2807 Jerusalem Road, Kingsville, Maryland 21087 


K eep your eyes open at the next hamfest you attend 
You may see a Q meter at a good price (under 
$50). Once you know how to use it. you'll find it's 
one of the most useful test instruments to own. 

However, there's a problem with Q meters today Units 
like the Boonton type 160-A model 1 are full of antiquated 
tubes. The 160-A uses tubes with 2.5-volt filaments (types 
45 and 2A6. a dual diode triode with a grid lead on the 
top). The unit I picked up didn't respond to Q measure¬ 
ments. so I decided to replace these lubes with more mod¬ 
ern 6-volt types — like the 6Y6GT or 6AR6 in place of the 
45. or a 6J6 in place of the 2A6. Get spares, and test them 
to be sure they work! 

How does it work? 

Q is measured using a fundamental characteristic of 
series LC circuits. At resonance, the magnitude of the volt¬ 
age appearing across either reactance is equal to the volt¬ 
age induced in the circuit, multiplied by the "circuit" Q 
Through careful test instrument design, the circuit Q is 
essentially the same as the Q of the component under test. 

A brief description of the type 160-A O meter is in order 
The meter consists of two sections, an oscillator and a volt¬ 
meter. The oscillator uses a type 45 triode to provide the 
required RF cdrrent to the exciting circuit, which consists 
of a resistive ribbon with a value of 40 milliohms. The coil 
to be measured is connected from the ungrounded end 
of this resistance to the stator terminal of a built-in variable 
capacitor to provide the series test circuit This resistance 
must have enough current running through it to give about 
a 10-mV drop at the test frequency. The amount of RF cur¬ 
rent in the exciting resistor must be of sufficient magnitude 
that the resonant current due to the Q multiplication won't 
make a significant change in the resistor current. 

I selected the 6J6 tube, a dual diode triode unit, for its 
extremely high “mu" or amplification factor. A 12BZ7 tri¬ 
ode has similar properties and adequate gm, but the 6J6 
can be made to work Whatever tube you choose, it's used 
in a circuit called an "infinite impedance" detector circuit 
it's biased nearly at cutoff, and the positive swing of the sig¬ 
nal causes the tube to draw current. The voltage change 
across the cathode resistance is measured by a simple 
DC voltmeter. 

Because of this, there's a frequency-range changing 
switch and a tuning circuit on the left side of the instrument 
which selects the desired operating frequency (see Photo 


PHOTO A 



Front panel view of a Q meter. 

A) The amplitude of the applied current to the test circuit 
is set by the smaller meter and the two knobs to its right 
The left knob is the coarse adjustment the right is the fine 

The meter that indicates the value of Q measures the volt¬ 
age generated across the cathode resistor of the infinite 
impedance detector. The detector senses the RF voltage 
across the tuned circuit, consisting of the coil and the vari¬ 
able capacitor which is calibrated from 30 to 450 pF. This 
capacitor is just to the right of the Q measuring meter The 
small knob below the meter is used for adjusting the zero 
setting of the meter This setting may be somewhat sensi¬ 
tive to the level of current in the tuned circuit, as the knobs 
that control the RF current act by varying the output sup¬ 
ply voltage to the oscillator tube. The zero set should be 
done after the signal amplitude has been set in the current 
meter. 

The layout for the coil connections is indicated by the 
binding posts on the top of the instrument (see Figure 1) 
There's one terminal for ground, one for the injection resis¬ 
tance, and two for the ungrounded end of the capacitor 
— which also connects to the grid of the detector tube I'll 
describe the various ways to use these connections later 

The 45/6Y6GT/6AR6 tube operates as a power oscillator 
and provides up to 1 A of RF current to the measurement 
circuit. This current level must be much higher than the cir¬ 
culating current that flows in the test circuit at the highest 
possible Q factor This current flows through a thermocou¬ 
ple. and perhaps some additional resistance, in addition 
to the injection resistance that excites the tuned circuit under 
test The thermocouple provides metering current to a panel 
meter that indicates the magnitude of current flow, thereby 
giving a multiplicative factor for the Q reading. It's very 
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Binding post placement on the instrument. 

important that the thermocouple current be limited to a max¬ 
imum indicated value of 1 on the multiplier meter; too much 
current can easily burn out the thermocouple. The ther¬ 
mocouple is very delicate and can’t tolerate any overshoot. 

The metering circuit uses only the triode section of the 
2A6. The diodes would load the circuit and keep it from 
operating properly. There's a small resistance in series with 
the filament in this arrangement to minimize the zero-bias 
grid current and make the unit work more effectively. Using 
the infinite impedance detector configuration further 
reduces the loading. In addition, the relation between the 
plate current and the bias is very nonlinear. This lets it sup¬ 
press the negative half cycle of the applied signal, and gives 
an output current that rises rapidly with the increase in 
applied signal. 

Don’t be surprised if you haven’t heard of the infinite 
impedance detector. I learned of its existance before World 
War II, and haven’t seen any use of this unique circuit since 
— except for this Q meter application. The advantage of 
this detector is that it doesn’t load a circuit that it's coupled 
to, and lets you measure the output voltage of the tuned 
circuit without degrading it, as would a diode. The "output” 
obtained with this detector is taken across a cathode resis¬ 
tor, and the circuit behaves like a cathode or an emitter fol¬ 
lower. I’ll give more information about the process for set¬ 
ting the bias current level on this tube later. 

There are several different definitions of Q, but as long 
as the measured Q exceeds 10, the definitions are, for prac¬ 
tical purposes, more or less equivalent. A good discussion 
of Q appears on page 110 of the September 1988 issue 
of Ham Radio I It’s usually defined as the ratio of the reac¬ 
tance of the capacitor, divided by the effective internal resis¬ 
tance of the overall tuned circuit. (This is usually greater than 
the DC resistance.) The best definition involves the ratio of 
the stored energy in the coil or the capacitor per cycle, 
divided by the dissipated energy per cycle. This may occur 
at a slightly different frequency, but gives essentially the 
same value of Q. 

Possibly useful changes 

If the unit is working reliably with the existing tubes (or 
tubes you bought at a hamfest) don’t change anything, but 
do acquire tubes that you can use to modernize your meter 
at a later date. If the Q voltmeter doesn’t seem to function 
reliably on RF (mine didn’t), you may find my changes use¬ 
ful. Incidentally, the "AC hum" technique used to make a 


rough test of the detector circuit may not be a valid test for 
the unit’s high frequency operation. The detector requires 
a 5-volt signal for full-scale deflection, but its operation at 
60 Hz indicates only that the circuit should be okay. Check 
to be sure that the lower "calibration” meter deflects upscale 
as the left knob to the right of the meter is turned slowly 
clockwise. When testing, always be sure to turn these 
knobs counterclockwise before turning the instrument on. 
Protect that thermocouple! 

A need to change to 6-volt tubes may be indicated if 
either tube is inoperative and you can’t find spares. (You 
may not be able to test the original tubes with present-day 
tube testers.) If the lower meter fails to deflect on one or 
two ranges only, the problem is certainly an oscillator tube. 
If it doesn’t deflect on any range, it could be either the tube 
or the thermocouple. Be careful: the thermocouple is inside 
the oscillator box, and is hard to get to. You may be able 
to get a hint of what’s causing the problem by disconnect¬ 
ing the leads on the lower meter and measuring the resis¬ 
tance through the leads. (That will indicate continuity in the 
thermocouple itself.) If the thermocouple is burned out, 
there’s a good possibility that the metering circuit to the 
meter is also open. 

I used a 6-volt, 2-A transformer like the one sold by Radio 
Shack for my new filament transformer. A center tap isn’t 
necessary. One end of the filament winding connects to 
ground and the other goes in place of the ungrounded end 
of the 2.5-volt winding which is, of course, disconnected. 
These are on the tie-point strip near the variable capacitor. 

You must take apart the oscillator assembly to change 
the tube socket from four pin to octal — preferably a low 
loss socket. Move the heater leads from the larger pins on 
the four-prong socket to pins 2 and 7 on the octal socket 
(6Y6GT only). Ground the cathode, pin 8. Attach the grid 
connection to pin 5, the plate to pin 3. 

Pin 4 is now the screen grid lead. It must be bypassed 
to cathode at the socket, and brought out of the oscillator 
shield. (To minimize leakage, mount a small resistance just 
inside the shield at the point of exit. About 100 ohms should 
work.) Bypass the lead at the point of exit to keep RF from 
leaking out. A 0.01-/iF ceramic should be fine. You can back 
it up with a larger capacitor if you wish. This lead shouldn’t 
be connected directly to the plate supply, but should have 
a resistor in series to the supply. I brought it out to a drop¬ 
ping resistance that connects to the center terminal of the 
large, high wattage potentiometer found just to the right of 
the lower meter. Start with a resistance of about 25,000 ohms 
and decrease it until the multiplier meter reads unity, with 
the potentiometers set near maximum clockwise setting. 
Adjust both the plate and screen voltages by these 
resistances. 

I replaced the 2A6 tube with a 6J6 tube. My old (1973) 
ARRL handbook lists the 2A6 and gives the basing con¬ 
nections, but it doesn't indicate the characteristics other¬ 
wise. My (older) RCA tube handbook implies that the tube 
is essentially similar to the 6SQ7 (or 6Q7), and that it requires 
very little negative bias between cathode and grid to stop 
current flow. The 6J6 requires significantly more bias, and 
gave me some problems initially. Two zener diodes and a 
few spare resistors straightened things out. A 6T8A is an 
another possibility. 

I put my 6J6 tube on a small metal “outrigger” that I 
could attach to the frame of the main variable capacitor. 
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A 100-meg resistor runs across the stator of the capacitor 
to its frame. I left it in the circuit connected to the grid. I 
put a capacitor from the stator to the 6J6 grids. This blocks 
the detector’s 60-Hz sensitivity. I also put a small (51 ohm) 
resistor between the two grids to minimize the possibility 
of parasites in the 6J6. 

To limit the plate voltage on the 6J6 to 100 volts, I added 
a gaseous voltage regulator (OA2). This improved the sta¬ 
bility of the detector significantly when I corrected other 
problems. Stabilizing the plate voltage on the 6J6 stabilizes 
its operating point, because of the cathode degeneration 
m the infinite impedance detector. 

I had to bias the cathode of the 6J6 to a point that would 
place it in the nonlinear operating region. This required 
about 5 volts of forward bias on the cathode. The best way 
to get this was by using a zener diode. The bias point varies 
from tube to tube, so check the bias point of the tube you 
choose. I made a little voltage divider (see Figure 2) to vary 
the cathode potential, and adjusted the forward bias until 
there was only about 1/10-volt bias across the cathode resis¬ 
tor — about 10,000 ohms. Then I found a zener diode with 
that forward drop at about 5 to 10 mA current, and inserted 
a resistance to the 100 volts from the OA2 to draw that much 
current (see Figure 3). 

There are a number of high wattage power resistors (at 
least 5 watts) behind the rectifier tube on the lower sub¬ 
chassis. The lower ends of some of these resistors are con¬ 
nected together, and are also connected to ground The 
smallest of these is the cathode resistor for the 2A6. I dis¬ 
connected the cathode resistor’s lower connection from its 
neighbor and installed the zener diode between the two, 
so the cathode resistor had its return end about 5 volts 
above ground. As I mentioned before, I attached a resis¬ 
tance from the bottom lead of the cathode resistor to the 
stabilized 100 volts. To assure proper operation, the zener 
diode current should be about 10 mA, and the quiescent 
voltage across the cathode return resistor shouldn’t exceed 
0.1 volts. 

I returned the cathode lead on the 6J6 to the cathode 
lead on the bottom of the 2A6 socket, pin 5. There are 
several bypasses on this point and also continuity to the 
top of the smaller of the power resistors. I bypassed this 
lead to ground on the 6J6 socket, and bypassed the plates 
to ground. (The plates return to the 100 volts from the regu¬ 
lator; refer to Figure 3). 

I installed a 2-ohm power resistor in series with the 
ungrounded end of the 6J6's heater lead to reduce the 
heater voltage and the emission energy of the electrons 
leaving the cathode. This helps keep the input impedance 
of the grid circuit very high. Boonton had such a resistance 
in the 2A6 filament lead, 

At this point, everything was working well, but the zero 
point on the Q measuring meter was changing with the 
power setting. It turned out that the voltage regulation of 
the high voltage supply was changing with oscillator load¬ 
ing. Once again, I solved my problem with a zener diode. 
For best all-around operation, two zener diodes here may 
be better than one. One diode connects from ground to 
the fourth tie-point from the filament ground. (The resistance 
between the two points should be taken out.) The second 
diode (perhaps about 7 volts) goes from ground to the 
"high" end of the Q meter adjustment potentiometer. With 
both ends stabilized, the reading is no longer a function 


FIGURE 2 



Simple bias divider. 


FIGURE 3 
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Bias setup for the 6J6. 

of power level in the oscillator. The problem was one of DC 
shift all along! 

Now, test your unit with a coil from your junkbox. It should 
work with no problems. 

Using the Q meter 

The overall scope of these instruments is really quite 
remarkable. I’ll touch on the more common applications. 
Q meters can be used to measure the inductance of a coil, 
what its Q may be at a desired operating frequency, and 
what capacitance it should be used with. For instance, I 
may want to know if I can use a certain coil, or I may want 
to make a coil for operation at a selected frequency. I place 
the coil between the low and high terminals and start 
searching — first in :he neighborhood of the desired oper¬ 
ating frequency. Then I set the selected frequency with the 
range and tuning controls on the left side of the instrument, 
and tune the right-hand capacitor over its full range. I may 
get a peak. If so, I read the capacitance and see if it’s close 
to what I want. If I oon’t get a peak, I have to start search¬ 
ing. If i think the inductance may be too small, I move the 
range switch to a higher frequency range and repeat the 
process, readjusting the power setting as necessary to pro¬ 
tect the thermocouple. Once I get a peak, I can calculate 
the inductance and read the Q at that frequency. 

Perhaps I want to know the operating frequency of a coil 
with a given capacitance. The connections are the same; 
I set the capacitance and vary the frequency of the oscilla¬ 
tor until I find it. Then I can go to a desired frequency and 
measure its Q. 
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There are reasons why I may not wish to measure a coil 
at its chosen operating frequency One of the most impor¬ 
tant ones is that the minimum capacitance on the tuning 
capacitor is only about 30 pF and the maximum is approx¬ 
imately 450 pF. My design may tell me I need over 1000 
pF, or less than 10, for example I then measure at a fre¬ 
quency that fits the range of the instrument 
A Q meter can also be used to measure inductance. Sim¬ 
ply find some set frequencies at which to make the meas¬ 
urements and make a calibration for the capacitor dial to 
read inductances. The calibration is based on an assump¬ 
tion of an inductance that is a multiple of 10 when the 
capacitor is set at 450 pF. Set the frequency at one fre¬ 
quency first and then move to another, until you find a res¬ 
onance on the meter. Read the capacitance and select the 
correct inductance. 

You aren't limited to a top capacitance of 500 pF, You can 
parallel a silver-mica capacitor across the internal capaci¬ 
tor and continue as before. The equations you need are: 

L = l/((2x trxfixC) = l/(39.5xCxf) (1) 

where (f 2 ) is f squared and C is the total capacitance, 
f is frequency in cycles per second, 

L is inductance in henries, 

C is capacitance in farads. 

Note that if L is in microhenries and C in microfarads, then 
f is in megacycles (MHz). 

XL = 6.3xfxL ( 2 ) 

Reff = 6.3xfxL/Q = XL/Q ( 3 ) 

Zluned = 6.3xfxLxQ = QxXL ( 4 ) 

These numbers are all important, but you can learn more. 
Suppose you want to test a circuit using an untuned 
coupling link to drive the tuned circuit. In this case, you'd 
connect the untuned link from the low terminal to ground, 
and the tuned coil from the high terminal to ground. You 
can use this combination to test the combination circuit; 
it will give a test of effective Q (here the product of coup¬ 
ling and Q). Test a double-tuned circuit in a similar fashion. 
Use a fixed capacitor from the “high" end of the injection 
tuned circuit, and place the second coil from ground to high 
on the tuning capacitor. Adjust the tuning so both coils peak, 
vary your coupling as needed, and observe the behavior 
of the coupled circuit as the frequency changes. 


Why do you need the value of a tuned impedance? 
Amplifier stability is a function of voltage gain, not current 
gain. Beta and triode mu can't be used to find the voltage 
gain — only trarisconductance can. The gain Kv is: 

Kv = gmxRL ( 5 ) 

where RL is the tuned impedance. 

Voltage gain must be limited to assure stable operation; 
values under 10 are usually desirable. 

You say you don’t normally know gm or transconductance 
for solid-state devices'? That’s not a problem. It’s approxi¬ 
mately 39xlc with a bipolar transistor, where Ic is the col¬ 
lector current. (q/kT has a value of 39!) The transconduc¬ 
tance has similar form with FETs and electron tubes, but 
needs an efficiency factor which I call kappa, that must be 
multiplied by 39 and the output current. This is particularly 
important with transmitters, where large blocks of power 
must be handled. 

Note that: 

q (charge on an electron) = 1.6x10 19 coulombs 
k (Boltzman constant) = 1.38x10-23 joules/Kelvin 
T (absolute temperature) = 296° 

You can measure kappa easily for any operating condi¬ 
tions you desire. Select an outpul current that is 2/3 of the 
desired operating current, and one that is 4/3 of the pres¬ 
ent operating current. Read the change in input voltage 
required to switch the output current from one value to the 
other with a voltmeter, and divide that voltage change into 
0.018, which is kT/q times the natural logarithm of 2. The 
resulting value of kappa varies slowly, so you're in business! 
Multiply this quotient by the value of output current in 
amperes and by 39 to get the device transconductance at 
that value of current. The product of this number and the 
load impedance gives the voltage gain. Incidentally, if you 
multiply the reciprocal of kappa by 3 you’ll have a meas¬ 
ure of the maximum output supply voltage that can be 
applied to the device in question. There are other ramifica¬ 
tions of this, too detailed to examine here. 

Once you get your Q meter running, you can have all 
kinds of fun building RF circuits, amplifiers, and filters. Have 
a good time! Q3 
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ntroducing the only 
compact HT designed for 
you—Heath's new 2-meter 
and 450 MHz Micro-Deluxe 
handheld transceivers. 

Built 

sensitivity 

n! |.l\ 

I l\\ I l\\ il'^^^^k 
I I i I > 

ret.I ms 

capacity batteries, slip it 
into your pocket or hook ' 
it on your belt - no more 
hassles with bent clips or 
tangles with car seatbelts. 

I leath's new micro-1 ITs will 
go anywhere you do. 

The art of Easy Operation. 

Enter frequencies directly from 
the full-function keyboard or 
QSY from the displayed frequency 
via the rotary frequency selector. 
Scan between two frequencies, 

Scan 1 Mhz or scan all 
except between two 
frequencies. Scan favorite 
memory channels (useful 
for temporarily locking out a 
busy channel), scan first ten 
memory channels, last ten or 
all twenty. All scanning 
modes support either Pause 
Scan (stop on-active channel 
then resume) or Busy Scan 
( stop on active channel and 
hold). One button Call 
channel is a quick way to get 
to your favorite repeater or 
simplex frequency. 


The art of Low Power 
Consumption. With only 46 mA 
required for RX squelched, and 1200 
mA for full 5 watts TX output, these 
new handhelds are the most efficient 
designs available. A nine-step 
battery saver defaults to 22 mA in 
receive, but life can be further 
extended, approaching only 10 mA 
average RX current squelched. 


The 
art of 
small 


The art of 5 Watts Power. With 
the optional 12V, 600 mA/h battery- 
pack. the HW2P and HW4P offer full 
5 watts out in High, 3-5 watts in 
Medium and 300 tnW in Low. The 
7.2 V battery-packs (400 mA/h, 700 
mA/h, 1200 mA/h) offer 2 watts in 
High, 1 watt in Medium, and 300 mW 
in Low. The 7.2 V, 700 mA/h battery 
is included standard with the HTs. 

Full Line of HTs. Also new are 
the Heath 2-meter and 450 MHz 
Mini-Deluxe handheld transceivers. 
Only slightly larger than the Micro- 
Deluxe HTs, with all the same 
exciting features. 

Discover the art of small talk, call 
your authorized Heath dealer about 
the complete line of Heath HTs and 
Heathkit station accessories today. 


Burghardt Am Center, 

Waterstown. SD 

Delaware Amateur Supply. 

New Castle. DE 

N Olmsted Am Radio Depot. 

N Olmsted, OH 

Portland Radio Supply, 
Portland. OR 
RF Enterprises. 
Mernfield, MN 
Ross Distributing, 
Preston,ID 
R&L Electronics, 
Hamilton. OH 
Tesas Towers, 
Plano TX 
The Ham Station, 
Evansville, IN 
VHP Communications, 
k Jamestown, NY 


1989 Heath Company 
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For your free Heathkit 
catalog, call 
1-800-44-HEATH. 


Best to start with. 

Best to sta y with. 

Heath Company 

Benton Harbor, Michigan 49022 


HW2P shown actual size 








Performance. Yours and your 
radio’s. They go hand in hand. 
To be a truly world-class com¬ 
petitor. you’ve got to have a 
truly world-class rig. And it's 
here. now. The versatile new 
FT-1000 from \aesu. 


Designed for the elite global 
contest and DX operators. 
With state-of-the-art design 
including direct digital syn¬ 
thesis (DDS) for low noise 
and fast lock-up time. The 
FT-1000 will blow away your 
competition with a spec¬ 
tacular combination of power 
and operating flexibility. This 
HF transceiver boasts a list of 


© 1989 Vaesu USA. 17210 Edwards Road Cerritos. CA 90701 (800)999-2070 
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Dual-mode noise blanker. 

And the receiver front-end 
uses a four J FET up-conver¬ 
sion mixer, for high dynamic 
range. 


features and options that other 
manufacturers still have on 
their drawing boards: Like 
200 watts RF power output; 
Built-in TCXO, for superior 
frequency stability: Indepen¬ 
dent filter selection; Dual 
receive with balance control 
and two tuning knobs for 
simultaneous reception in 
tough pile-up situations. 

Using BPF-1 allows cross¬ 
band dual receive. 


And the FT-1000 options 
such as digital voice-recording 
system (DVS-2) for storing 
and playback "CQ Contest” 
messages. On RX the DVS-2 
has a 16-second running 
memory for playing back 
garbled calls. There’s also a 
CAN spot control, so you can 
align vour frequency to that of 
an incoming signal without 
having to transmit: Plus direct 
keyboard frequency entry; 
f ront panel K\ antenna selec¬ 
tor; Built-in cascaded filters; 


This HF rig is the product of 
three years of intensive 
research and design. These 
efforts show in Yaesu’s scru¬ 
pulous attention to detail with 
features and options ergo¬ 
nomically designed to allow 
you to achieve a position of 
competitive dominance. To 
hear and be heard... Like 
never before. 


See the exciting new FT-1000 
at your Yaesu dealer today. It’s 
the best of the best. 


Performance without compromise. 
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CALL US 
NOW! 


Your Ham Dollar Goes 
Further At . 

CALI OR WRITE FOR SPECIAL QUOTE 


wnen it comes to 
FAST DELIVERY HONEST DEALING ana 
| PROMPT DEPENDABLE S E R V i-C E Oach-uO | 
We don t iusi advertise it — WE GIVE IT! 




AMATEUR CENTER 


u* ly &eaf yoa 


In 1937. Stan Burghardt (W0IT), because of his Intense Interest In 
amateur radio, began selling and servicing amateur radio equipment 
in conjunction with his radio parts business We stand proud ot this 
long-lasting tradition ot Honest Dealing. Quality Products and 
Dependable S-E-R-V-l-C-E"! 

Above all. we fully intend to carry on this proud tradition with even 
more new product lines plus the same “fair" treatment you've come 
to rely on. Our reconditioned equipment is of the finest quality with 30. 
60 and even 90-day parts and labor warranties on selected pieces. 

And always remember: 


1 

£ 

m 

SERVICE 

WHAT WE 

SELL — 

AEA 

B & W 

Daiwa 

Palomar 

Alinco 

Belden 

Hustler 

Radio Callbook 

Ameritron 

Bencher 

Kantronics 

Rltron 

Amphenol 

Bird 

Kenwood 

Rohn 

Ampire 

Butternut 

Larsen 

Telex/Hygain 

Antenna 

Centurion 

MFJ 

Ten-Tec 

Specialists 

CES 

Mirage KLM 

Unadilla/Reyco 

Astron 

Cushcraft 

Mosley 

Yaesu 

Write today for our latest Bulletin/Used Equipment List. | 


SELECTION! 

fSFRVICEj 

^SATISFACTION? 


| STORE HOURS: 

MfM (CSf| 

MONOAT Hue IRIDAT 
OPEN SATURDAYS 
lr»« 1 I P M (CS1) 
CLOUD 

SUNDAYS/MOL IDA TS 


AMERICA'S MOST RELIABLE AMATEUR RAOIO DEALER 

SELL-TRADE 

New & Reconditioned 

Ham Equipment 

Call or Write I’s Totlu) Fur a Quote! 

You’ll Find Us to be Courteous. Knowledgeable* 
and Honest 

PHONE (605) 886-7314 
fax (605) 886-3444 




162 N Maple 
P.O Bo* 73 
Watertown. SD 57201 
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Get the most ol HF Mobiling 

Yaesu FT-747GX 
SPECIAL OFFER! 

CALL TODAY 
FOR SPECIAL QUOTE 
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March 23,24, 25,1990 


Orange County Convention & Civic Center 
Orlando, Florida 


► Free Parking ►Exhibits ^Swap Tables 

► Seminars ►FCC Exams ►Meetings 

Advance registration before February 23rd $7.00 - $9.00 at Door 
Swap-Tables.... 1 or 2 $37.00 each...3 or more $45.00 each. 

1 admission included with each table. 

Commercial Exhibits (407) 898-1027 • Tables (407)645-0132 • Tickets (407) 671-6194 


Sponsored by The Orlando Amateur Radio Club 
P.O. Box 547811 • Orlando, FI. 32854-7811 • (407)657-9052 































Bill On. W6SAI 

ANTENNAS, GFI, 
CAPACITORS, AND 
FUNDAMENTALS 

It was a so-so year for DX The high 
MUF provided DX openings on 10 
meters (sometimes), but the irregular 
outbursts of the sun wiped out the HF 
bands for days at a time. The 6-meter 
DXers were happy because when the 
HF bands pooped out. often as not the 
6-meter band was open for long-haul 
DX. It was truly a mixed bag of pro¬ 
pagation for 1989. Let's hope Old 
Sol settles down and provides some 
good stable HF/DX conditions in the 
coming year! 

KOBIT’s 40-meter 
“Death Ray’’ 

Pete. K0BIT, decided he would build 
a 40-meter Yagi the "right" way (see 
Photo A). The three-element monster 
is constructed on a 48-foot boom con¬ 
sisting of two 24-foot sections of 3-mch 
OD by 0125-mch wall aluminum tub¬ 
ing. A 12-foot long sleeve connects 
them together and provides additional 
strength at the center of the boom 
The spacing between elements is 
18 feet, and the extra 6 feet on each 
end of the boom are used for side 
guys on the elements. 

The elements are made of 1.5-mch 
tubing telescoping to 1 inch, providing 
a mild taper ratio. Each element is 
guyed overhead to one 30-inch verti¬ 
cal post centered on the boom and is 
also guyed in the horizontal plane back 
to the boom on each side. This pro¬ 
vides a sagless element. The guys are 
made of Phillystran Kevlar™ rope 
and are electrically transparent Ele¬ 
ment dimensions are taken from the 
Radio Handbook.' 

Pete says, "This beam is not some¬ 
thing you can whip up in your garage, 
since a great deal of custom machine 
work and heli-arc welding has to be 
done for the special fittings. The effort 
was worth it. Forty meters is a whole new 
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K0BIT's 40-meter beam is built on a 48-foot 
boom. No element sag here! 

band with this beam. I can work Europe 
consistently and can break through the 
East Coast on difficult contacts!" 

WBSVM’s 17-meter 
“Rabbit Ears” 

No big beam for you? Well then, how 
about the "Rabbit Ears" antenna built 
by Jack. W0SVM The design of the 
center-loaded V dipole is shown in Fig¬ 
ure 1 Jack cuts a half-wave copper (or 
aluminum) tubing dipole in half and 
mounts it as shown This particular 
model is cut for the 17-meter band. A 
framework of 1 by 2-inch lumber holds 
the tubing in position. A tapped coil 
connects the dipole halves and a small 
link coil is adjusted to frequency with 
a dip oscillator The final step is to 
apply power to the antenna and ad|ust 
the coil coupling and antenna tap for 
lowest SWR on the line. Jack adjusted 
his antenna at 18.120 kHz, it covers the 
narrow band nicely 

GFI interference 

A while back I reported cases of 
Ground Fault Interrupter (GFI) interfer¬ 
ence and queried readers about this 


problem Here are some of the replies 
I’ve received: 

Ralph Dieter, K1RD, “I solved the GFI 
problem in my house by placing a ferrite 
tube (the equivalent of about 15 cores) 
on the neutral line to the GFI device. 
This appears to place enough imped¬ 
ance in the line to stop rectified signals 
from unbalancing the neutral circuit." 

Bob Paine, W7RX, "The GFI indica¬ 
tor operates on an imbalance of about 
5 mA between positive and neutral, 
and is very sensitive to RF. My cure 
was to place 0 003 /xF. 1 6-kV (AC rated) 
ceramic capacitors from positive and 
neutral to ground The capacitors are 
mounted in a two-wire plug inserted 
nto the GFI unit." 

Mike Schultz, KS0T, "The GFI unit is 
/ery susceptible to RF in the power 
ine I use a center-fed dipole antenna. 
51 feet on a leg. fed with ladder line. 
When I use it as a dipole, I don't 
encounter any trouble. But when I 
short the feedline together and use the 
antenna as an end-fed wire on 160 
meters, the GFI pops as soon as I 
press the key." 

Mike’s solutions include using a 


FIGURE 1 



WBSVM's 'Rabbit Ears'' antenna. Dimen¬ 
sions are for the 17-meter band. LI: 20 turns 
no. 12,2-1/2' diameter, 6 turns per inch. Alli¬ 
gator clip adjusts coil to resonance. L2: 5 
turns of hookup wire over the center of LI. 
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FJL ASTRON 9Autr y 

Wn Irvine. CA 92718 

M CORPORATION [714)458-7277 



ASTRON POWER SUPPLIES 

HEAVY DUTY • HIGH QUALITY • RUGGED • RELIABLE 


SPECIAL FEATURES 

• SOLID STATE ELECTRONICALLY REGULATEO 

• FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 

• CROWBAR OVER VOLTAGE PROTECTION on all Models 

except RS-3A. RS-4A. RS-SA 

• MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORD 

• ONE YEAR WARRANTY • MADE IN U S A. 


PERFORMANCE SPECIFICATIONS 

• INPUT VOLTAGE 105-125 VAC 

• OUTPUT VOLTAGE 13 8 VDC t 0.05 volts 
(Internally Adjustable 11-15 VDC) 

• RIPPLE Less than 5mv peak to peak (lull load & 
low line) 

• Alse available with 220 VAC input voltage 


INSIDE VIEW —RS-12A 


MODEL VS-50M 


RS-A SERIES 


MODEL RS-7A 


RS-M SERIES 


MODEL RS-35M 


VS-M AND VRM-M SERIES 


Built in speaker 


RS-S SERIES 


Shipping 

Wl [lbs | 

10 

12 

13 

IB 


19" X 5Va RACK MOUNT POWER SUPPLIES 



Continuous 

ICS' 


Sizo |IN| 

Shipping 

MODEL 

Duly |Amps| 

1 Amps | 


HxWxD 

Wt (lbs ) 

RM-12A 

9 

12 


5% x 19 x 8'■ 

16 

RM-35A 

25 

35 


5'. x 19 x 12', 

38 

RM-50A 

37 

50 


5’. x 19 x 12'? 

50 

• Separate Volt and Amp Meters 






RM-12M 

9 

12 


5 ’ * x 19 x 8% 

16 

RM-35M 

25 

35 


5 * x 19 x 12'? 

38 

RM-50M 

37 

50 


5V* x 19 x 12'? 

50 


Continuous 

ics- 


Size (IN) 

Shipping 

MODEL 

Outy | Amps| 

|Amps| 


H x W x 0 

Wl |lbs j 

RS-3A 

2.5 

3 


3 x 4% x 5% 

4 

RS-4A 

3 

4 


3% x 6'? x 9 

5 

RS-5A 

4 

5 


3't x 6’« x 7'4 

7 

RS-7A 

5 

7 


3% x 6'? x 9 

9 

RS-7B 

5 

7 


4 x 7VY x 10% 

10 

RS-10A 

7.5 

10 


4 x 71? x 10V. 

11 

RS-12A 

9 

12 


41? x 8 x 9 

13 

RS-12B 

9 

12 


4 x 71? x'10% 

13 

RS-20A 

16 

20 


5 x 9 x 10'? 

18 

RS 35A 

25 

35 


5x11x11 

27 

RS-50A 

37 

•>'.) 


6 x 13% x 11 

46 


Continuous 

ICS’ 


Size (IN) 

Shipping 

MODEL 

Duly |Amps| 

| Amps) 


HxWxD 

Wt. |lbs.| 

• Switchable volt and Amp meter 






RS-12M 

9 

12 


4'? x 8 x 9 

13 

• Separate volt and Amp meters 






RS-20M 

16 

20 


5 x 9 x 10's 

18 

RS-35M 

25 

35 


5 x 11 x 11 

27 

RS-50M 

37 

50 


6 x 13% x 11 

46 

• Separate Volt and Amp Meteis • 

Output Voltage adjustable Irom 2-15 volts • 

Current limit adjustable Irom 15 amps 

to Full Load 







Continuous 


ICS' 

Size | IN | 

Shipping 

MODEL 

Duly |Amps) 


(Ampsl H x VI x D 

Wt (lbs.) 

@13 8VDC @10VDC @5V0C 


©13.8V 


VS-12M 9 

5 2 


12 

4'? x 8 X 9 

13 

VS-20M 16 

9 4 


20 

5 x 9 x 10% 

20 

VS-35M 25 

15 7 


35 

5 x 11 x 11 

29 

VS-50M 37 

22 10 


50 

6 x 13% x 11 

46 

• Variable rack mount power supplies 





VRM-35M 25 

15 7 


35 

5% x 19 x 121? 

38 

VRM-50M 37 

22 10 


50 

5% x 19 X 12'/? 

50 


ICS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 mm olf) 
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balanced antenna, using ground 
radials or counterpoise wires plus a 
good electrical ground connection for 
an end-fed antenna (or vertical), and 
avoiding expensive GFI breakers built 
into the panel. He recommends GFI 
receptacles with minimum wiring on 
their load side instead. 

Mike notes that those who live in 
trailer parks or marinas should experi¬ 
ment with different types of RF 
grounds or counterpoises. He also 
suggests you avoid a resonant length 
of extension cord to feed AC power to 
your vehicle or craft. 

The 1-farad capacitor 

It's not hard to buy a 12 O.OOO 71 F 
capacitor. (See any large distributor's 
catalog.) But how about a 1 -F capaci¬ 
tor ( 1 .000,000 *tF)? There is one made 
by Nippon Electric that costs just a few 
dollars My friend Joe. W 8 IIR dropped 
one in the mail for me This super 
capacitor can store enough charge to 
enable it to serve as a backup power 
source for memory and processor cir¬ 
cuits in computers. 

The construction of the super capac¬ 
itor is unusual, but quite simple. The 
charge is stored in layers of activated 
charcoal with a very large surface 
area. The layers are separated by a 
porous plastic film. The electrolyte is 
sulfuric acid. A single capacitor has a 
maximum breakdown voltage of about 
1 . 2 , so units are stacked in series to 
provide higher working potentials The 
capacitor isn't polarized. 

I don't know what to do with my 1-F 
capacitor, so I, keep it on the operat¬ 
ing desk to overawe the humble. 

All about electricity 

The no-code license scheme, which 
includes a beefed-up technical quiz, is 
on the horizon. It looks as if we should 
pay attention to electrical fundamen¬ 
tals. Gadgets like 1-F capacitors seem 
to indicate that life is getting 
complicated Attention to fundamentals 
— that's the secret path to knowledge! 

Joe. K1REC, pays plenty of attention 
Here are his remarks, condensed from 
the May issue of World Radio magazine. 
Joe and I will be pleased if the following 
technical information helps some 
would-be Novice achieve his license. 

Joe says. "I've been fiddling with 
electricity for 50 years! I'd like to pass 
along some of my vast knowledge 
about this stuff. 

“Electricity is manufactured in power 


plants where it is fed into wires 
wrapped around large drums. Some 
electricity, like that used for lightning 
does not need to go through wires. 
This kind of electricity isn't manufac¬ 
tured, but just hangs around loose in 
the air. 

"Electricity makes a low humming 
noise. This noise may be pitched differ¬ 
ently for doorbells, telephones, etc. 

"Electricity must be grounded before 
it can function — except in airplanes, 
which have their own arrangements. 

"Although electricity doesn't leak out 
of an empty socket, you can stick your 
finger in it and tell that it's there. Elec¬ 
tricity is made out of two ingredients, 
positive and negative. One travels along 
a wire covered with white plastic, the 
other along a wire covered with black 
plastic. The wires connect to a device 
called a plug, in which the ingredients 
are mixed to form electricity. 

"The electric switch contains a vise 
grip that squeezes the wire very hard 
so the electricity can't get through. 
Opening the switch releases the grip 
and lets the electricity flow 

"Electricity goes into a light bulb 
where we can actually see it! It is 
enlarged many times by the curvature 
of the bulb, which acts as a magnify¬ 
ing glass. 

"Finally, electricity may be stored in 
boxes called batteries. In big batteries 
the electricity is shoveled in, while in 
small batteries it is packed in flat." 

This concludes Joe's "Lessons on 
Electricity," part 1 ; I'm sure were all 
looking forward to part 2 . 

All about vacuum 
tube logic 

No kidding. Folks are building high 
class stereo amplifiers with tubes'. 
Amplifiers ranging from 45 to 500 watts 
are available. The itty-bitty amplifiers 
use 6CA7s or 6550s. Bigger jobs use 
6 L 6 GCs or 807s. The number one 
amplifier uses a pair of class A carbon 
plate 845s. Wow! Music lovers seem to 
be the major buyers. The manufacturer 
is: Vacuum Tube Logic, 4709 Brooks 
Street, Montclair, California 91763 Too 
bad the days of amplitude modulation 
are past — it sounds as if the 845 
amplifier would make a good modula¬ 
tor for a pair of 203As! 

The Measurements Corpor¬ 
ation dip meter 

The Measurements Corporation HF 


BLACK DACRON " POLYESTER 
ANTENNA ROPE 

• UNPROTECTED 

• HIGH ABRASION RESISTANCE 

• REQUIRES NO EXPENSIVE POTTING HEADS 

• EASY TO TIE & UNTIE KNOTS 

• EASY TO CUT WITH OUR HOT KNIFE 

• SIZES: 3/32" 3/16" 5/16" 

• SATISFIED CUSTOMERS DECLARE EXCEL¬ 
LENCE THROUGHOUT U S A 

LET US INTRODUCE OUR DACRON’ 

ROPE TO YOU • SEND YOUR NAME AND 
ADDRESS AND WE LL SEND YOU FREE 
SAMPLES OF EACH SIZE AND COMPLETE 
ORDERING INFORMATION 

Dealer Inquiries Inviled 


* 


‘ 2472 E AST MAN A VE BUILDING 21 

S/nm®? 0 VENTURA CAL If 0RNIA 93003 

textiles.inc. <805) 658 7903 
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R-4C Enhancements 

Introducing MIX-4 ! 

Solid Stale 3rd Mixer Replacement 

I III* Siiliilion In llu* Oiii* K. m.iinmp Prnhlrnt with 
llu* Drake SIiitwihmI K-4(* 

Not>\ nl I’ thiul-nmv’r litlv* ti;uo pl.tptti’d It U 
iihivk Ini w.ip» t Immtau- liimp. crackling:, 
mmnphnmcv .uni |h»u*-i line Ini// with nut newest 
IT-IhmiiI nnslnlv I .ns in iN.tll in ,tm It -II 
IniunltiiVil.V, sold nut at '#** Datum I lanncntmn 

Sherwood engineering Inc. 

1 120# Smith Ouiltii Sfri’iJ,*Drmcf. t'O HO2I0 

< *nro *>:: 225~ M.m,U I inlax •» \ M 5 P M 

Sales, Service & Installations from: 

/ Vwyu / /r »tnwtt * fW/<u. KN>/ 

44 *14> S.»ii-5"*l I Daw (i»l4| #.V»-.1.17|t pxcninp* 

t.T\ huht'irm. Kal.lt 
(4121 52# 9.HC or (210) 5.1.17910 


Repeater Solar Power 



I The $2*9.95 Bttllef-TeiicJ QRVS- lar Power Suppli v. ur 
I repealer on the an roonJ the clock or power* your i*aiw m 'taltonT 
1 M) hr* a month Control circuit ipeeJ* charge protect* £cUell* A i 
ViealeJ battene*. f ull* asremhleJ UKV noriaMc Eawl\ expertJcJ I 

\ AnteininsWest 

(801)373-8425 *■»: ns h->.- ht -1- . 
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dip meter is a rare find at swap meets 
or flea markets. The device has an 
indicating meter and a compact power 
supply in a metal cabinet, plus a 
remote dip meter head. Seven plug-in 
coils cover the range from 2.5 to 
420 MHz. The advantage of this unit 
over the conventional Millen dip meter 
is its compact remote head, which will 
fit into areas too small to permit the use 
of the Millen device. You're lucky 
indeed if you can pick up the Meas¬ 
urements Corporation unit (as I did a 
year or so ago). 

One unfortunate aspect of the 
remote head is that the cable connect¬ 
ing it to the power supply is “hot,” and 
moving the cable (or even the power 
supply) can affect the frequency of the 
tiny oscillator. The cure is to wrap the 
cable from the supply to the head 
through a ferrite core. I used one of the 
snap-apart cores, with six turns of the 
cable wound through it. That decoupled 
the RF head from the power supply, 
and provided more accurate readings 
that were less affected by the position 
of the user and the supply relative to 
the circuit being examined. 


It’s possible to remove the knob, the 
front of the housing, and the dial in 
order to reach the variable capacitor. 
If your unit is like mine, the rear capaci¬ 
tor bearing is caked with dried lubricant. 
Remove this with a small screwdriver 
or pin; then coat the bearing liberally 
with Lubriplate® or some other elec¬ 
trical grease. This will improve the sta¬ 
bility of the oscillator. 

Intermittent operation 

On occasion you'll find that the dip 
oscillator stops operating. That is, the 
meter reading gradually drops to zero, 
or even goes negative. Tapping the 
oscillator head usually starts things 
going again. In my case, this annoy¬ 
ing symptom was caused by poor con¬ 
nections in the plug-in coil. The coil 
wires are attached to the plugs by 
means of rivets, and electrical con¬ 
tinuity is achieved through the riveted 
connection. Clean the soldering lug 
inside the form and the plug arm on 
the outside and solder a very short 
jumper between them, making an 
electrical short across the rivet. 

After you've done these simple 


maintenance chores, your oscillator will 
be as good as new. 

The Dead Band contests 

Answers have been trickling in to the 
various little quizzes given in this 
column. Here are more “winners ” who 
are heads up in quiz solving: 

The five-resistor black box: 
WD6DUD, W0HJI, K0AS, W5ECB, 
W2LYH, K3TX, N3GDE, WB0TCZ, 
W8MQW, W8FBH, WA6JTD, N9DEO, 
KA2ZGW, K3GCM, N2JHS, W3LOY, 
K3GCM. 

The jar of transistors (419 transistors 
in the jar): 

W3DZH, W0HJI, K3TX, N3GDE, 
W8MQW, WA6JTD, N9DEO, K3GCM. 

The bridge of multiple resistors (1.579 
ohms): WD9FAQ, WB8WTS, W2TT, 
AA5AN, KB2WN, K4SE, W4EHU. 

The coax cable puzzle: W6SIV, W2TT. 
Congratulations, people! QJB 

REFERENCES 

1 Bill Orr, W6SAI, Radio Handbook. 23rd edition, 1986, pages 
24-27 Available from the HAM RADIO Bookstore for $26.95. 
plus $3.75 shipping and handling . 


NEMAL ELECTRONICS 


•Complete Cable Assembly facilities MlL-STD-45208 

•Commercial Accounts welcome- Quantity pricing • Same day shipping most orders 
•Factory authorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber 


Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable, 
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors. 


HARDLINE 50 OHM 

FXA12 1/2" Aluminum Black Jackal . 89/ft 

FLC12 1/2" Cablawava con. coppar blk jkt . 1.69/ft 

FLC78 7/8 Cablawava con.coppar blk jkt . 4 25/ft 

NM12CC N conn 1/7" con coppar m/f . 25 00 

NM78CC N conn 7/8" con coppar m/f . 54 00 


COAXIAL CABLES (par it) 

ftao BELDEN 9913 vary low lost . 55 

1102 RGB/V 95% shield low loss foam llga . 36 

1110 BGBX 95% shield (mini B) . 17 

1130 RG213/U 95% shield miI spec NCV /kt . 39 

11*0 RG2U/U dbl silver shld mil spec . 1 85 

1705 RGU2B/U dbl sINer shld, teflon Ins .> 50 

1310 RG217/V 50 ohm 5000 watt dbl shld . 98 

1*50 BG174/U 50 ohm tew od mil spec . >4 

ROTOR CABLE-8 CONDUCTOR 

BC1822 2 - 18 ga and B-22ga . 25 

BC1620 2 15(1 a *Fid 6-20ga . 39 


CONNECTORS-MADE IN USA 

NE720 Type N plug lor Batdan 9913 . 33.95 

NE723 Typa N jack lor Baldan 9913 . 4.95 

PL259AM Amphanol PL259 . . 89 

PL259TS PL259 talkm Ins/siNar platad . t.59 

PL258AM Amphanol tamala-lamala (banal) . I 65 

UG175/UG176 reducer for RG 58/59 (specify) . 22 

UG21DS N plug for RG8.21321* SINer .335 

UGB3B N lack to PL259 adaptar, taffon .6.50 

UGU6A S0239 to N plug adaptar, tatton .6.50 

UG255 S0239 to BNC plug adaptar, Amphanol. .4 29 

S 0239AM UHF chassis mt racaptacla/Lmphanol .89 

UG88C BNC plug RGS8. 223. 142 . >45 

GROUND STRAP-GROUND WIRE ^ ft) 

GS38 3/ff" tinned copper braid .40 

GS12 1/2* tinned copper braid . 50 

GS200 1-1/2* heavy tinned copper breid . 2 00 

HW06 6g a Insulated strended wire . 39 

j AW 14 14ga stranded Antenna wire CCS . 14 


Prices do not include shipping, $3 minimum, Visa/Mastercard $30 min, COD add $3.00 

Call or write for complete price list Nemai's new 40 page CABLE AND CONNECTOR SELECTION GUIDE is available 
at no charge with orders of $50 or more, or at a cost of $4 with credit against next qualifying order. 


NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161 
(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178 


G5RV 

MultiBand Antenna 

10 thru 160 Meter 
Factory Wired & Tested 

- Introductory Price ;_g 

$39.95 Plus $4 Shipping j ■■ 


A “ K4BWC 

Dealer 


OMEGA 



Visa & Master Card 


ELECTRONICS 

4209 Live Oak Road 
Raleigh, NC 27604 
919-832-1025 
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THE TWIN BANDER 



DR-570T 


The AL1NCO Model DR-570T isa dual band transceiver offering 
small package. The independent main band and sub-band operation 
duplex operation. The front panel is easy to read and understand. The 
display lets the operator know at a glance which functions are in operation. The 
built-in duplexer has a single antenna output fora dual band antenna. M INTO 
has listened to the consumer and in response has created the versatile I)R-~ , ’01 
which is truly user-friendly with minimal effort. 


. Ill TR.A-COMPACT HOD) 

5 7 /x" (W) x 2" (HI x 8 ■/?■' <D) 

. HIGH POWL'R 

45 watts on 2M and 35 watts on 70 cm. 
Approximately 5 watts low power. 

. I \TTNIH D HI Cl H I R R ASCI 
(130-169W5 MHz) on 2M, 144-147 995 MHz 
transmit 440-449.995 MHz on 70 cm, 
(transmit and receive) 

(Specifications guaranteed on amateur 
bands only Modifiable for MARS/CAI’ 
permits required) 

. s/.vful TANt'OUS 

Receiving on both bands at the same lime 
Scanning: intermix scan modes on both 
bands at the same time 

. indipindtst 

The volume, squelch and control dial are 
independently adjustable on both bands 
You can store the following information on 
both bands at the same time Priority 
function, choice of 37 encoding/decoding 
sub-tone frequencies,call channel, scan 
function (program, memory channel, VFO 
or unique open channel scan), memory skip, 
bell function, + or - repeater shift. 

FULL FEATURES 

. iiiii duplcx cross hasiiopiratios 

Transmit on one band while receiving on the 
other band - telephone style. 


AUTOMATIC HAW IXCHANCT lA.R.X.) 
When in the ABX function is active, an 
incoming signal on the sub-band will activate 
an automatic exchange between the main band 
and the sub-band 
PRIORITY 

The VFO frequency is monitored for 5 seconds 
and then shifts for one second to the selected 
priority channel (In both bands at the same 
time). 

DUAI SPLIT SHIFT OPtRATIOS 
Operates odd offset operation 
IIIII I UNCTION 
lil PI Ml K lil \l KM HIM ll()\ 

CM I CHASM I IUXCTION 

hi 11 ’ rase nos 

2(1 ,Ml ,MORI/ s HU I OH I Mil HA Sill 
Each memory channel can store m 

frequency, repeater offset, encode/decode 
trequency. 

4 SCANNIMi MODLS 
Program scan, memory scan, band scan and 
unique open channel scan (opposite to normal 
busy scan). Scan stops on a busy (or open 
channel) channel andthen resumes 
approximately 5 seconds after stopping even 
if the signal is still present 

RI PI ATI.ROPI RATIOS 

The DR-570T can be used as a cross band 

repeater 


EASY TO OPERATE FUNCTION 

I ARC.! 4MB/ R Mill n rilSCTIO.S LCD 
IHSPI.A) 

Visible in all condi tions, it indicates main and 
sub-band frequencies, frequency step, "on 
air", "can". "CrCSS". "PRI", "REV",".", 

“ T' (tone), tone frequency, "MUTE". 
"LOCK", "ABX". "J>", BUSY”, "F\ "S/RE 
meter . "REV" 

MHz niscnox tor roui rands 

One MHz is increased or decreased per touch 

si 11 cum i dum \\n sisc.lt hash 

(lPl RATIONS 

One touch selection with pressing of twin key 
SIT. ICTAHI.L HAND MODI IMAIMSIIRI 
One touch selection with pressing of band key 

minus\nD trustpxsii controls 

In-Mi nr,Ml MICROPHOSI 

With memory channel and frequency change 
up/down buttons. 


AUNCO 


AUNCO ELECTRONICS INC. 

20705 S WESTERN AVE . SUITE 104 
TORRANCE. CALIFORNIA 90501 

Tel (213)618-8616 . FAX. (213) 618-8758 



e* 171 













Performance Vhf/uHf pfCOffip/ 



Freq 1 dB 


Receive 

Range 

N.F. 

Gain 

Comp. 

Device 


Only 

(MHz) 

(dB) 

(dB) 

(dBm) 

Type 

Price 

P28VD 

28-30 

<1.1 

15 

0 

DGFET 

$29.95 

P50VD 

50 54 

<1.3 

15 

0 

DGFET 

$29 95 

P50VDG 

50 54 

<0 5 

24 

4 12 

GaAsFET 

$79 95 

P144VD 

144-148 

<1.5 

15 

0 

DGFET 

$29 95 

P144VDA 

144-148 

<1.0 

15 

0 

DGFET 

$37 95 

P144VDG 

144-148 

<0.5 

24 

4 12 

GaAsFET 

$79 95 

P220VD 

220-225 

<1.8 

15 

0 

DGFET 

$29 95 

P220VDA 

220-225 

<1.2 

15 

0 

DGFET 

$37 95 

P220VDG 

220-225 

<0.5 

20 

4 12 

GaAsFET 

$79 95 

P432VD 

420-450 

<1.8 

15 

-20 

Bipolar 

$32.95 

P432VDA 

420-450 

<1.1 

17 

-20 

Bipolar 

GaAsFET 

$4995 

P432VDG 

420-450 

<0.5 

16 

4 12 

$79 95 

Inline (rl twitched) 






SP28VD 

28-30 

<1.2 

15 

0 

DGFET 

$59 95 

SP50VD 

50-54 

<1.4 

15 

0 

DGFET 

$59 95 

SP50VDG 

50-54 

<0 55 

24 

4 12 

GaAsFET 

$109 95 

SP144VD 

144-148 

<1.6 

15 

0 

DGFET 

$59 95 

SP144VDA 

144-148 

<1.1 

15 

0 

DGFET 

$67.95 

SP144VDG 

144-148 

<0.55 

24 

4 12 

GaAsFET 

$109 95 

SP220VD 

220-225 

<1.9 

15 

0 

DGFET 

$5995 

SP220VDA 

220-225 

<1.3 

15 

0 

DGFET 

$67 95 

SP220VDG 

220-225 

<0.55 

20 

4 12 

GaAsFET 

$109.95 

SP432VD 

420-450 

<1.9 

15 

-20 

Bipolar 

$62 95 

SP432VDA 

420450 

<1.2 

17 

-20 

Bipolar 

GaAsFET 

$79.95 

SP432VDG 

420-450 

<0.55 

18 

4 12 

$109 95 


Every preamplifier la precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of the-ari nolae figure 
meter. RX only preampllflera are for receive applications only. Inline preamplifiers are rl switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. Other amateur, commercial and special preamplifiers available 

In the 1-1000 MHz range. Please Include $2 shipping In 
U.S. and Canada. Connecticut residents ado 7*l£% 
sales tax. C.O.D. orders add $2. Air mall to foreign coun¬ 
tries add 10%. Order your ARR Rx only or Inline 
preamplifier today and atari hearing Ilka never before! 

Research 


Advanced 

Receiver 


Box 1242 • Burlington, CT 06013 • 203 582-9409 



VHF-UHF 


POWER DIVIDERS 




RF pawtrr divxlftri provktaft Ih* 
best way lo teed in phase 2 and 4 
antenna array* In mavung# system 
gam and at the same lima reduce 
losses to a minimum Covering 144 
thru 1296MHZ this senes of VMF/ 
unr power divide'a are premier RF 
device* designed for a long service 
life with low SWR and hrned op 
mating bandwidth 
I itruded aluminum borty with a 
durable enamel firuah in addition to i 
silicon sealing at connector flanges I 
results m a ruggedi/vd unit lor all 
array installations Available with 
N type connectors only these 
units are unconditionally guaran 
teed tor 2 years 


MOOEL 

CONFIG 

PRICE 

144-2P 

(2 port*) 

$54 00 

144 4P 

<4 ports) 

$61 00 

220 2P 

12 porlst 

$53 00 

220-4P 

<4 pons) 

$60 00 

430 2P 

i2 pon») 

$51 00 

430-4P 

i4 ponsi 

$59 00 

002-2P 

1 ? ports) 

$51 00 

902 4P 

14 ports) 

$59 00 

1296 2P 

12 ports) 

$52 00 

1296 4P 

(4 ports) 

$60 00 


SMiimiNij hot ihClUOtO 


STRIDSBERG ENGINEERING. CD. 

po tin. • ' e«6port,LA71107 • USA ^ 
** Phono 131018650623 
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iafe OPTO Isolated oulpul • Built-in side tone 
2Va” speaker • Battery or DC powered • Positive 
keying to 30 volts max • Unique "POWER/LOGIC " 
LED • One Year Ace Systems Warranty 

- CALL TO ORDER - 

(814) 965-5937 

Scfrl&iHjL 

RD # 1 Box 83, Wilcox. PA 15870 




Authorized Ace Dealers: 

Barry Electronics • KJI Electronics 

'Continental U S Only PA Resrdents Add 6% Sales Tax 


■ DEALER INQUIRIES INVITED" 
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ATV CONVERTERS • HF LINEAR AMPLIFIERS 


OISCOVCR THE WORLD OF 
FAST SCAN TELEVISION 



HF AMPLIFIERS —r MOTOROLA BULLETINS 
. .. 

ANtSS 100W I ISO 70 EBS) 140W I II %S 

ANfSI I40W I 91 n IB7FA J00W lilt 70 

ANrm 70W I II T9 EB1M SOOW 1441 IS 

AN77SM 70W I 01 IS AR)0» JOOW • )•) 47 

AR 111 100VV 1401 00 


WWZiflSSX 

HEAT SINK MATERIAL 

M*4»t VO Mn« S<nk|fc 4il7«1 0) I 77 00 
CMS r, (op,.. 4| I 10 00 


NEW I' IK WAT T 1-1# MH» ArweSflw 


Wv •lock Har4 Is f«i< »•*!• 


ATV) 470 4S0 (CaAS Fill 1 49 M K.I 

ATV4 007-971 (CaAS FIT| I KA 

7S Wall Me4H I7SA 1110 9$ KM 

A«*.l*bl« M kit os avH/lssls4 

Fas 4«wW4 mil 


ROWER SPLITTERS oo4 COMBINERS 
7-MMHs 

*00 Won RIP 7-Rosi I 60 VS 

1000 Well PER 7- Rosi iroos 

1700 WaU RIP 4-Rost I 00 OS 




KEB6/-RK |KM| 1770 7$ 

KEBS7 PCB (PC R«as4| I 10 00 

K106/ I [Mam>al| I S 00 


conation as*V imhss, sail os anls fos ous • alalog 


CHIP CARS - Ksmsi/ATC 
METALCLAO MICA CARS Uiofas/Ssims 
RF ROWER TRANSISTORS 
MINI CIRCUIT MIXERS 

SBl -I II- SOOMs) I 0 $0 

SBl -IX 110- lOOOMil I 7 9$ 

g.lRtMMlflXAEAtil QM 

VKJ00 70/4B RF Choks I 170 

44-4*0 0$ IB F aorta Baa4 I 70 

Broa4kan4 HF Ttasisfosmvss 

A44 I ) $0 fas ihissmi an4 Ksn6lm| 


*o,/ d 


•hip 



CCI 


Communication 
Concepts Inc. 


SOI MilUton* Dnvv * Xvn.a. Ohio 4S3IS • (51J) 426 1600 
FAX fSI3| 429-3811 




\0 K 


Quick 

Interconnect 



■JoY, T 14;TJolW4 


• Fool-Proof • Fool • Gendertets • Color coded • 30A Stiver • Reliable • 


Switch from mobile to shack In seconds interchange pow 
er supplies and rigs m moments Interconnect battery 
charger, controller solar panel generator backup con¬ 
ventional power instantly m any combination Create cus¬ 
tom mutti-pole connectors m seconds w 'ego-i'ke stacking 
Easy crirrp/solder. assembly No special tools required 

H28X& [S 7 ™*] ISie*] ?,? •**-*« 

AntewwslVest b., ivv 11 m-." 801-373-8425 
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MADISON ★ + ★ SHOPPER 


CALL FOR ORDERS 
1 (800) 231-3057 
1 (713) 520-7300 or 
1 (713) 520-0550 
FAX 1 (713) 358-0051 


NuwIcomIC 781 
Kenwood TH215A. TH25AT 
TS440S/AT 

Now Kenwood TM 731A mobile 
ICOM 228H/TTM 


Trades wanted 
Trade m your old HT 
Call 
Call 

449 00 


T$ 790A Superior 2 Meter 70 cm Rig 

1 2 C»H/Opton AvaJable 

BW VS 300A 

Pen|a6146B 

Penla 5720 

Penta 3 500Z 

Icom 765 

Kenwood MC 60A ♦ Heil HC 5 cartridge insl 

loom 1C 725 

NYE MB5A Tuner 

Alpha Delta Transilrap HV 

CSI Pnvato Patch V 


TEXAS ORDERS CALL COLLECT. 

ALL ITEMS ARE GUARANTEED 
OR SALES PRICE REFUNDED. 


Ampire VHP UHF GaAsFE T preamps 
831SP PL259 Silver plate (Amphenol) 

82 61 N Male (Amphenol) 

82 202 1006 N Male (9913) 

Double Female UHF 
UGI76 RG8X 

Surplus Elbow PL259 S0239 
Receiving tubes 5090% oH list prce 
STUPH 

RF Amp Meters $15 

25 p Fl 1 0KV Doorknob Cap 
Throat Mike (new mil Surplus) 

ANBH 1 6001) Headpliones (new m4 surplus) 
New Demo Units for Sale 
Kenwtxxl R 5000 
GGTE Morse Tutor 


3 $30 each 
500 
500 
500 


USEO EQUIPMENT 

All equipment used dear, with 90 day warranty and 30 
day trial Six months full trade against new equipment Sale 
prce refunded if not satisfied 

(800)231 3057 

POLICIES 

Minimum order $10 00 Mastercard VISA orCOD All prices 
FOB Houston exceptasnotod Prces subject to 'iianoewthout 
nolce Herns subject lo pro sale Call anyi«metr check the status 
of your order Texas residents add sales tax All items full tac 
lory warranty plus Madison warranty 
Bird and Belden products in stock. Call today. 



New Kenwood TS 950 SD 
Ameco PT 3 Pre Amp 
Larsen 2 meter on glass 
Anleco2M 5/8 Mag Mounl.Comp 


f 

= 


K 

i*. 

.~TLO ’fir 




Kenwood TS 140S 
Van Gordon Windom WA2 
Bird 43 elements/stock 
Thousands ol panel meters 
Belden 9913,8267 8214 Stock 
MICA Capacitors 


Call >or trade 
44 00 
Call 

3 95 up CALL 
Coll 
Call 


M/^®D 



Electronics Supply 

3621 FANNIN 
HOUSTON. TEXAS 77004 




Can we solve your 
crystal problem? 

For special purpose 
crystals, special holders, 
special sizes, call our crystal 
sales department We will 
be pleased to provide 
recommended data 


International Crystal 
Manufacturing Co., Inc. 

PO Bo* 26330 701 W Sheridan 
Oklahoma City OK 73126-0330 
Phone <405)236 3741 
Telex 74 7-14 7 
Facsimile (405) 235* 1904 


Crystals for many 
applications 


For over 40 years. ICM has 
manufactured the finest in 
quartz crystals for every 
conceivable purpose 


A wide selection of holders 
are available to fit most any 
requirement Our computer 
database contains crystal 
parameters for thousands of 
equipment types 


Need crystals for 
communications, telemetry, 
industrial, or scientific 
applications 9 Let ICM s 
sales department assist you 
to determine which type of 


crystal is best for you 
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Wtmn peefo/mance g pact rea»y count... 



Tha poise of dependable communications «'f 

* - ‘ 4 1 V*. 


QUARTZ CRYSTALS FOR 

Industrial Equipment/Instrumentation 

• Microprocessor control 

• Compuiers/Modems p 

• TeM/MtMsuicmmi ^ 

• Medical S 

General Communications 1 

• Channel clement Service (VHf/UHf) 

• Land Mobile 7 way KA 

• Marine 

• Aircraft 

• Telemetry 

• MonuoiVStannerWagers 

Amateurs/2-Meter/General Coverage 
CB/Hobbiest/Experimenter 


The Pulse of Dependable Communications... 


For Optimi 
Stability e 
Reliability in 
Frequency 
Management 




vv£" 


■ V klr trysMls 4t4l<.j 


a - 


CryMe* LiyMaKoHerMhetr rvw 16 page FREE aiUiii gol< iyMal .u«*t 
ovtllauxs Offering Mane ol the an t rystal components manufactured 


by the latest automated i»t hnofc >q> Custom devgnrd o* oil the 
shell, (iystcli mens the nerd worldwide WiHr or rail today' 


CRYSTEK CORPORATION 

DIVISION Ol WHITEHALL CORPORATION 


? 151/? 171 Crystal Drive • ft Myers, II 1390/ 
PO Bo* 06115 • ft Myers. II 13906 6115 

TOU RREE 1-800 2 37-3061 
PH 813-936-2109/TWX 510-951-7448/FAX 813-939-4226 
TOU FREE IN THE U.S.A. EXCEPT FLORIDA. ALASKA. HAWAII 


THE RF CONNECTION 

SPECIALIST IN RF CONNECTORS AND COAX 


Part No 
321 11064 3 


Description 

BNC 7 PST 21 volt coaiial relay. 




Insertion loss 0 lo 0 75 GHj 
0 10dB 

Power rating 0 lo 0 SGHj. 100 
watts CW. 2 kw piak 

Isolation 0 1 GKx 45*. 0 2 GH/ 525 uset 
40db 0 4 GM; 35db tester 

83 8?? PL 259 Tellon Amphenol 1 7! 

PL 2S9/ST UHf Male Stiver Teflon USA 1 5( 

UG 21D/U N Male RG 8 213. 214. Amphenol 3 2i 

UG 21B/U N Male RG 8 213. 214. Kings 4 (X 

9913/PIN N Male Pm lor 9913 9086 8214 

fits UG 21D/U & UG 218/U N s I 5( 

UG 210/9913 N Male for RG 8 with 9913 Pm 3 9J 

UG 21B/9913 N Male lot RG 8 with 9913 Pm 5 7! 

UG146A/U N Male lo SO 239 Teflon USA 6 « 

UG 83A/U N female to SO 239 Teflon USA 6 (X 

THIS LIST REPRESENTS ONLY A 
FRACTION OF OUR HUGE INVENTORY 

THE R.F. CONNECTION 
213 North Frederick Ave. #11 
Gaithersburg, MD 20877 

(301) 840-5477 

VISA/MASTERCARD Add 4% 

Prices Do Not Include Shipping 



SUPER PERFORMANCE BATTERIES 


UPDATED SUPER ICOM 

SUPER ICOM BP 7S. 132 volts 
i?00ma triple the capacity ol the 
Icom BP-7 5w oulpul 
SUPER ICOM BP8S. 96 volts 
I200ma 50 more capacity than 
the Icom BP-8 

Both are rapid base charge only or 
slide in wall charger 4 inches high 
8P-7S or BP-8S S65 00 

SUPER KENWOOD 


Exact replacement FNB 2 Nicad pack 


SUPER KENWOOD PB 25S/P8 26S 8 4 | or Yaesu FT 404R/207R/208R/708R 


volts. 900ma. double Ihe capacity 
ol Ihe PB-25/PB-26 loi Ihe 2500/ 
2600/3500/3600 Charge with either 
Ihe standard wall charger or drop 
in charger 3 inches high $65 00 


$22 50 

SPEAKER/MICS 

loom HM 9 $35.00 

Yaesu MH12A2B $3100 


SUPER YAESU 

SUPER YAESU FNB4SH. 12 volts 
1000m,i double the capacity ol Ihe 
Yaesu FNB-4 5 wall outpul Rapid 
charge only S71 00 
SUPER YAESU FNB3S. 96 volts. 
1200ma triple the capacity ol Ihe 
Yaesu FNB-3 3 5 wall output 
Rapid or wall charge S6500 
Both are perfect for Ihe 03 09 and 
727 series radios and are 4 inches 
high 

Inserts lor: 

Kenwood PR 25. 25H. 26 $25 00 

loom BP 3 $18 95 

loom BP 5 |500ma| $24 95 

Icom BP 7 [500ma| $29 50 

loom BP 8 $29 50 


Full line tor Yaesu 411/811/470. FNB-10/11/12/14 available 

Add $4 00 $hipptng& handling lor Ins! pack CT residents add ft ta» 

Complete line ot NICAD packs lor Icom. Kenwood Yaesu Tempo Sanlec Azden Cordless Telephones 
Akalme Nicad & Gell-Cells All NICAD packs include 1 year guarantee Commercial Radio Packs available 
For all your battery needs write or call today (or a complete catalog Dealer inquiries invited 

MAW HY HAMS FOR HAMS 


UHIPCRIPHCV Inc. 

149 Palmer Road • Southbury CT 06488 

(800) 634-8132 In CT |203| 264 3985 FAX: |203) 262 6943 




MICROWAVE ANTENNAS AND EQUIPMENT 

• Loop Yogis • Power Dividers • Linear Amplifiers • Complete 
Arrays • Microwave Transverters • GaAs FET Preamps 

• TROPO • EME •Weak Signal • OSCAR • 902 • 1269 • 1296 

• 2304 • 2400 • 3456 MHz 

2345 LY 4Sei loop Vagi 1296 MHz 20dBI SI09 

1345 LY 45el loop Vagi 2304 MHz 20dBI S89 

3333 LV 33el loop Yegt 902 MHz 18 SdBl $109 

Above antennas assembled and tested Kits available 
Add $8 UPS S/M $ n Wesl of Ihe Mtseisaipp' 

MICROWAVE LINEAR AMPLIFIERS SSB. 

ATV, REPEATFR, OSCAR 

2316 PA IwinlBwout 1240 1300MHz 13 8V $265 
2335 PA lOw in 3§w out 1240 1300 MHz 13.8V $315 
3318 PA 1w In 20w out 900 930 MHz 13.8V $265 

3335 PA lOw In 40w out 900 930 MHz 13.8V $320 

23LNA preamp 0 7d8 N F 129«MHz $90 

33LNA preamp 0 9d8 N F 902 MHz $ 90 

AaMtft WWM| UPS/41 

SHF Syitemi microwave traasvartars kits available 


, DOWN EAST MICROWAVE 
Bill Oloon. W3HQT 

Box 2310, RR 1. Troy. ME 04987 
(207)948-3741 


U.S. AMATEUR RADIO MAIL LISTS 

Labels, floppy disks. CD-ROM. mag tape 

• Newly licensed hams 

• Alt upgrades 

• Updated each week 

BUCKMASTER PUBLISHING 
Route 3. Box S6 
Mineral. Virginia 23117 
703/894-5777 vlsa/mc 800/282-5628 
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AN AUDIO 
PATCH PANEL 

FOR THE MULTIMODE STATION 


By Lewis F. McIntyre, KB6IC, 3711 Gayle Avene, 
Omaha, Nebraska 68123 


i began operating teletype six years ago and discov¬ 
ered quickly that switching from RTTY back to SSB 
could be a real nuisance. My mic connectors weren’t 
really made to stand up to frequent changes and the 
speaker connections on the back of my rig were inacces¬ 
sible. These problems became worse as I added VHF 
packet capability. 

A number of solutions have been proposed. However, 
most address only the RTTY/packet problem and limit their 
solutions to a choice of two transceivers. 1 

My solution was a simple, but extremely useful, addition 
to my shack called an audio patch panel. This unit lets you 
connect any audio source to any audio load in the shack. 
It controls the HF and VHF keylines so the HF and VHF 
transceivers can be keyed by any of the available micro¬ 
phones, CW key, toggle switches, or computer PTT lines 
— depending on your operating mode. I also gained some 
new capabilities along the way. 

How it works 

The patch panel design is very basic. It’s a simple switch 
matrix made up of eight 12-pole rotary switches. You can 
find all the parts at Radio Shack; the total cost is about $30. 
The circuit diagram for the switch matrix is shown in 
Figure 1 . For simplicity, I've shown only four of the eight 
switches. Audio loads (mic jacks of the HF and VHF sets, 
speakers, inputs to modems and patches) are connected 
to the arms of the switches; audio sources (output of the 
HF and VHF sets, microphones, outputs of modems and 
patches) are connected to the contacts of the rotary 
switches. With this arrangement, only a single source can 
ever be connected to any load — although all eight loads 
can be connected to any source. This is important because 
most sources don't like to be connected in parallel with 
others. 

All audio connections run through two 2x4 phono jack 
panels on the back of the unit. My unit is wired with the 
sources on the top row and the loads on the bottom row. 
To accommodate standard connectors and reduce the 


number of wires in the shack, I’ve added five microphone 
four-pin jacks. The three mic jacks on the back accommo¬ 
date the HF and VHF mic lines, and the AEA PakRatt audio 
output; the two on the front accommodate both mics. These 
are connected internally in parallel with their correspond¬ 
ing phono jacks on the back. 

The speaker lines go through a normally closed stereo 
headphone jack, in series with the line to the phono jack. 
I used the right and left-most load jacks for the speakers. 
This way, I can use headphones without interrupting other 
accessories — like the PakRatt. 

Besides the audio switch matrix, two more rotaries (S9 
and S10) control the keylines (see Figure 2). Because my 
HF transceiver keys differently from the VHF transceiver, I 
use a double pole six-position rotary for keyline switches. 
One pole is connected to mic PTT and the other to the CW 
key jack. Two positions on S9 and S10 connect to either 
side of an SPDT toggle, S11. This switch is useful for han¬ 
dling VHF to HF relay operations. (More on that mode later.) 

Two diodes, CR1 and CR2, prevent the HF and VHF rigs 
from interacting when they are connected to the same key¬ 
line. Depending on your rig, it may be necessary to reverse 
their polarity or eliminate them entirely. 

You may wish to review your station setup to see if you 
want to add or alter some of these “customizing” features. 

I tried to keep the order of connections to the back panel 
as general as possible so I could add or change equip¬ 
ment without having to rewire. 

Assembly 

This audio patch panel was built into a Radio Shack 
3" x 8" x 6" project box. The audio bundles run down 
both sides of the cabinet, left-side jacks to left-side switches 
and right-side jacks to right-side switches. 

Wiring the audio switch array is the most tedious part of 
the construction. Use short lengths of single conductor wire 
to connect each switch contact to its corresponding con¬ 
tact on all the other switches. You need to connect only nine 
contacts — eight loads and ground. When this is done, 
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^ 7ti Takes the fear out of full power antenna tuners. 

and the guesswork out of PEP measurement 
1 ^ ^ with these two MUST SEE PRODUCTS!! 


MB-V-A 


RFM-003 




Discover this durably built, feature packed MB-V-A Antenna 
tuner You'll find operating conveniences that make antenna 
tuning a snap and value engineered to do the job over wide 
operating ranges. Compare quality, features and the NYE 
VIKING TWO YEAR WARRANTY 


Get correct easy to read measurements of PEP for SSB, 
AM. and Pulse along with full time completely automatic 
SWR display with this unique Power Monitor System 
Two models to choose from: The RFM-003 for 3KW 
indication and The RFM-005 for 5KW. 


CHECK THE FEATURES: 


• PI Network l ow Pass Pi Network tuning I 8-30 MHr Heavy duty silver plated 
continuously variable inductor with 251 vermei dial 7000 volt variable 
capacitor and 10 OOOv switch selected fixed capacitors on output side Tunes 
40 2000 ohms loads Good Harmonic suppression 1 

• Automatic SWR Hands tree metering ot SWR No reset or calibration needed 
Separate power meter-300 or 3000 w f s automatically switched Easy to 
read 2 5" recessed and back lighted taut band meters 

• Antenna Switch PUSH BUTTON antenna switching to (41 antennas (2 coax 
single wire and twin lead! Coax bypassed on first coax output We designed 
this switch to lake the power Rated at I0KV and 20 amps 

• 3 KW Baiun Trdler wound triple core torroid gives balanced output to twin 
feeder Irom 200 to 1000 ohms and unbalanced output down to 20 ohms 

• Maximum Power Transfer Match your transmitter output impedence to almost 
arty antenna system for maximum power transfer Amplifiers only run at their 
designed 0 when properly matched 

• Model Options MB IV-A1 includes all MB-V-A features less antenna switch and 
balun MB-IV A2 is identical to MB-IV-A1 with the addition ot a triple core 
balun 

• 18 MHz will not tune on some antennas 


• |3| Modes — Peak Average and Peak and Hold with a umgue non-drilt Samples 

» Hold Analog memory circuit 

• (?) Ranges Automatically switched power scales to 5 KW 

• fully Automatic SWR — Full lime meter displays ratios directly without drill 

• Built in AL0 Protect your amplifier tube investment with this last acting 
lockout 

• Remote Couplers — Six teet remotes the interchangeable calibrated couplers 

• True RMS Conversion H F couplets use lorward biased lull wave detection 

• Rugqed Construction Heavy gauge aluminum construction Top quality glass 
epoxy PCB This meter is built to last 

• Accuracy Guaranteed to • 5 F S 

. Warranty TWO FULL YFARS 

• Added Features — Swilchable reverse powei all mode metering - Full status 
LEO Display — Adjustable ALO is swilchable SWR/REFL power — Heavy 
duty Nicad batteries charged by the applied RE tor the field and a charger 
is supplied lor fast charging and backlighting ot the taut band meters tor the 
ham shack 


Phone Patches 
Practice Sets — 


OTHER NYE VIKING PRODUCTS 

Electronic and Memory Kevers — Squeeze Keys — Straight Keys — Code 

- low Pass Filters — All Band Antennas and more. 
ASK FOR A FREE FULL LINE CATALOG. 


TO ORDER, CALL YOUR FAVORITE DEALER 


Amateur Electronic Supply 
Ham Radio Outlet 
Henry Radio 
Madison Electronics 
EGE 

R&L Electronics 
rf enterprises 
Barry Electronics 


C-Comm 
Ross Distributing 
Quement Electronics 
LaCue Communications 
Ham Station 

In Europe: Kneisner & Doering, 
Braunschweig, W-Germany 



Wm. M. Nye Co. Inc. 

1614 130th Ave. N.E. 
Bellevue. WA 98005 
TEL: (206) 454-4524 
FAX: (206) 453-5704 
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Schematic of the audio switch matrix. 


check all connections for shorts and opens. Then, using 
two-conductor shielded audio cable, connect one conduc¬ 
tor to the left-hand audio source on the upper row of phono 
jacks on the rear chassis and the other conductor to the 
audio load jack directly below. Route this cable to the switch 
where the source will be connected. Solder the source line 
to switch position no. 1 and the load to the normally closed 
contact to the stereo headset jack. Route a short length of 
single conductor cable from the jack to the switch contact. 


| PARTS LIST | 

Cabinet 

3x8x6-inch aluminum 

(Radio Shack 270-274A) 

J1-J8 

2x4 phono jacks 

(Radio Shack 274-370) 

J9-J14 

lour-pin mlc jacks 

(Radio Shack 274-002) 

J15-J17 

one-conductor NO jack 

(Radio Shack 274-255A) 

J18 

two-conductor NC jack 

(Radio Shack 274-250) 

S1-S8 

one-pole 12-pos rotary 

(Radio Shack 275-1385) 

S9-S10 

two-pole six-pos rotary 

(Radio Shack 275-1386) 

$11 

SPOT toggle 

(Radio Shack 275-620) 
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FIGURE 2 



Schematic of the HF/VHF keyline control. 

Do likewise on the other side of the box for the right-hand 
jacks. This completes the special speaker wiring. 

For the remaining pairs of source and load plugs, con¬ 
nect the two conductor cables from the plug pair to the 
switch rotor and contact points. Ground the shield at the 
phono plug block and at the ninth (ground) switch contact. 
Because all switch contacts are connected together, this 
accomplishes all the wiring for this source/load pair. The 
result is a single cable connected to each switch. When 
you've finished, check carefully for shorts and continuity, 
and then bundle the cable runs together with cable ties. 
Add the special connections to the modem, HF, VHF, and 
mic jacks. 

Wire the keylines when the audio wiring is complete. You 
can do this with single conductor cable; the process is fairly 
self-explanatory. After you've completed this step, check 
again for shorts and continuity. 

Wiring the station 

I tied the following items together: HF transceiver, VHF 
transceiver, Heath SB-634 phone patch, AEA PK-232 digital 
data converter, and three speakers. I used to have a stereo 
tape recorder on the patch so I could record two channels. 
Because I added a third HF receiver and speaker, one 
channel (record and play) had to go. You also might want 
to add audio CW filters and VU meters. 

Use a good grade of audio cable to tie everything 
together. I purchased new cable in 6-foot lengths. It was 
surprisingly inexpensive, considering that it came with 


installed connectors. This cable is available with either 
double-ended phono, or phono to miniature phone plug 
connectors. I ran the cables together in bundles behind the 
station console. Avoid bundling them with antenna coaxial 
cable or power lines, however; that’s asking for hum and 
RF problems! 

I used a small stereo amplifier (Radio Shack SA-10) 
between the speaker terminals on the patch and the 
speakers. This lets me keep volume at a comfortable level, 
independent of what level the various loads might want. 

The keylines require PTT connections to each transceiver. 
This is handled through the special mic connectors on the 
rear panel for HF and VHF transceivers. You may require 
connections to each rig's CW key. Some transceivers key 
CW separately from the mic PTT (mine did) and need this 
connection. Others key in parallel with mic PTT and won’t 
need it. Check your rig to make sure. 

Using the patch panel 

Each transceiver requires three switch selections: 

• Connect an audio source to the transceiver’s input. Do 
this by locating the switch corresponding to the trans¬ 
ceiver input and rotate it to one of eight sources. For 
my configuration that can be mic A or B, phone patch 
output, modem output, HF or VHF output. With this 
configuration it’s impossible to connect two sources to 
the same load. 

• Connect the transceiver's audio output to one or more 
loads. Do this by selecting a switch corresponding to 
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Dual Band Afford-ability! 


KENWOOD 


pacesetter in Amateur Radio 


e) Scan direction 

f) Alert 

When the AL switch is depressed memory 
channel 1 is scanned for activity at approxi¬ 
mately 5 second intervals. 

• MHz switch. 

• Lock function. 

• Repeater reverse switch. 

Optional Accessories 

• RC-20 Full-function remote controller 

• RC-10 Multi function remote controller 

• IF-20 Interface unit handset • MC-44 Multi¬ 
function hand mic. • MC-440M Multifunction 
hand mic with auto-patch • MC-48B 16-key 
DTMF hand mic. • MC-55 8-pin mobile mic. 

• MC-60A/80/85 Desk top mics • MA-700 
Dual band (2m/70cm) mobile antenna (mount 
not supplied) • SP-41 Compact mobile 
speaker • SP-50B Mobile speaker • PS-430 
Power supply • PS-50 Heavy-duty power 
supply • MB-201 Mobile mount • PG-2N 
Power cable • PG-3B DC line noise filter 

• PG-4H Interface connecting cable • PG-4J 
Extension cable kit *TSU-6 CTCSS unit 


KENWOOD 


KENWOOD U.S.A. CORPORATION 
COMMUNICATIONS & TEST EQUIPMENT GROUP 
P.O. BOX 22745,2201E. Dominguez Street 
Long Beach, CA 90801-5745 
KENWOOD ELECTRONICS CANADA INC. 
PO, BOX 1075,959 Gana Court 
Mississauga, Ontario, Canada L4T 4C2 


Specifications and puces sub/ect to change without notice or obligation 

Complete service manuals are available for all Kenwood transceivers and most accessories 


• Optional full-function remote 
controller (RC-20). 

A full-function remote controller using the 
Kenwood bus line may be easily connected 
to the TM-701A and mounted in any con¬ 
venient location The new controller is cap 
able of operating all front panel functions. 

• Built-in dual digital VFO's. 

a) Frequency step selection (5,10,15, 
20,12.5,25kHz) 

b) Programmable VFO 

The user friendly programmable VFOs allow 
the operator to select and program variable 
tuning ranges in 1 MHz band increments. 

• Programmable call channel function. 
The call channel key allows instant recall of 
your most commonly used frequency data 

• Programmable tone encoder built-in. 

• Tone alert system - for true quiet 
monitoring. 

When activated this function will cause a 
distinct beeper tone to be emitted from the 
transceiver tor approximately 10 seconds to 
signal the presence of an incoming signal 

• Easy-to-operate multi-mode scanning. 

a) VFO scan 

Band scan, Programmable band scan 

b) Memory scan plus programmable 
memory channel lock-out 

c) Dual scan 

Dual call channel scan 
Dual memory scan 
Dual VFO scan 

d) Scan stop modes 
Time operated scan (TO) 

Carrier operated scan (CO) 


TM-701A 


Dual Bander 


The TM-701A combines two radios 
into one compact package. You get 
25 watts on 2 meters and 70cm, 20 
memory channels, tone encoder 
built-in, multiple scanning, auto 
repeater offset selection on 2 meters, 
and a host of additional features! 

• 20 multi-function memory channels. 

20 memory channels allow storage of fre¬ 
quency. repeater offset, CTCSS frequency, 
frequency step, and Tone On/Off status, 
CTCSS and REV. providing quick and easy 
access during mobile operation. 

• 25W on 2m and 70cm. 

• Selectable full duplex-cross band 
(Telephone style) operation. 

• Easy-to-operate front panel layout. 

• Multi-function DTMF mic. supplied. 
Controls are provided on the microphone 
for CALL (Call Channel), VFO, MR (Memory 
Call or to change the memory channel) and 
a programmable lunction key The program¬ 
mable key can be used to control one of the 
following functions on the radio; MHz.T ALT. 
TONE, REV. BAND, or LOW power. 

• Easy-to-operate illuminated keys. 

A functionally designed control panel with 
individually backlit keys increases the con 
vemence and ease of operation during 
night-time use. 










The Price $27 



NEW ENGLAND'S FACTORY- 
AUTHORIZED SALES & SERVICE 
FOR 


KENWOOD OiicoM 

Also displaying the papular accessaries needed la complete a HAM STATION . 



NEW! 

PK-232 M BX 

New Features 
including mailbox 

$349.95 
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Telephone 508/486-3400, 3040 
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from Rte. 495 (Exit 31) toward Groton, 



M A G A Z I N 


P.O. Box TT11-H 
PLACENTIA, CA 
■71A-S32-77ET 


5.<> 


C»6*" 


M* 


vl 








S»' e 
i»4» 

r:> 


IF YOU ARE INTO ELECTRONICS AND SAVING MONEY IS IM¬ 
PORTANT TO YOU, THEN YOU OWE IT TO YOURSELF TO TRY 
NUTS & VOLTS MAGAZINE. DISCOVER WHY THOUSANDS OF 
SMART PEOPLE NATIONWIDE TURN TO NUTS & VOLTS EACH 
MONTH TO MEET THEIR ELECTRONIC NEEDS. WHETHER 
YOU’RE BUYING, SELLING, OR JUST 
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the load you wish to connect (speaker A or B HF or 
VHF input, phone patch, or modem input). You may 
connect as many loads as you need, usually the 
speaker plus one more. 

• Connect the transceiver’s keyline to a keying source. 
This.can be mic A or B PTT, SW11 left, SW11 right, 
modem PTT, or CW key 

Results 

I expected numerous headaches with this arrangement 
like crosstalk between the different lines, RF pickup, and 
60-Hz hum. To my amazement, I had only some minor RF 
pickup by the SA-10 amp while operating on 40 meters. You 
should have the same results if you use a good grade of 
audio cable to tie it all together and have a good ground 
at both ends of the audio cables inside the box 
I have used this unit for 

• FtF/VHF relay In this mode VHF out is connected to 
HF in, VHF in to HF out. HF keyline to the left side of 
the toggle S11, and VHF keyline to the right side of Si 1 
When S11 is placed in the left most position, all signals 
received on VHF are relayed onto HF; when it's in the 
right most position, HF is relayed to VHF This lets you 
use your station as an HF/VHF repeater under manual 
control While this isn’t as sophisticated as some sys¬ 
tems described in other articles. 2 it does provide a 
powerful capability to link local VHF stations into long- 
haul HF circuits. 

• VHF phone patch Phone patches, like the Heathkit 
SB-634 that I use. are easy to place on line with HF 
equipment. However, I found that VHF patches are 
extremely useful as well When the "Connie" operated 
off San Diego, I could easily raise my home QTH via 
simplex frequencies or wide area repeaters in San 
Diego which didn’t have aulopatch. The audio quality 
is vastly superior to HF 

• RTTY and packet. My preferred mode is RTTY. I also 
do a lot of RTTY and FAX SWLing using a vintage Ham- 
marlund HQ-180 That unit lives on position5on my patch 
panel, and I can switch easily to that receiver when I need 
more frequencies than my ham-bands-only TS-830S can 
provide. Switching between two HF receivers and the 
VHF rig is a breeze with this patch panel. 

Future growth 

I have considered expanding this unit beyond the eight 
switches, adding some internal VU meters, and moving the 
speaker amplifier into the unit. A bank of l-of-10 (not BCD') 
thumbwheel switches might make for a more compact 
panel. But this unit has worked so well as is. that I haven’t 
made the move to transfer these thoughts off the drawing 
board. 

Summary 

This audio patch panel has added to the flexibility of my 
multimode station enormously and has eliminated the rat’s 
nest of different connectors to get all the equipment to work 
together. Why not make one of your own? It’s inexpensive 
and easy to build Q 

REFERENCES 

1 Willuim Schteibei NH6N Gel-rig Digital Haiti Hadto January 1989 pages ?0 J-i 

2 Davn< P Allen W1VKZ Breakthrough m Boston The Birlh o* CfOSstmkmg ?3 January 1984 
pages 10 14 
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LOW BAND DX'ING COMPUTER PROGRAMS 

by John Oevoldere. 0N4UN 

Just about every interest or need is covered—tram antenna design and optimization to general 
operating programs Antenna programs include shunt and series input L network design 
tecdlme transformer, shunt network design, SWR calculation, plus It more' General Mam 
programs include sunrise/sunset ^_|cude distances, grayline, vertical antenna design 
program sunrise calendar plus 9- ^Jfc^nnst value in computer software available today 
1986 

0 UN Apple lle/llc $3995 ea 

UN-MS (MS-DOS) 139.95 ea 

nUN-CPWKMpm $39.95 ea 

UN-C 128 (COMMODORE) $39.95 ee. 

UN MAC (MACINTOSH) $49.95 

LOW BAND DX'ING 

by John Oevoldere, 0N4UN 

Now Available 1 The new, 2nd edition ot the definitive book on Low Band DX'mg Based 
upon years ot practical on the air experience, leam the secrets of how 0N4UN has been 
so successful on the low bands Extensive coverage is given to transmit and receive 
antennas with clear concise explanations and plenty ol illustrations—dipoles inverted 
V's. slopers,phasedarraysandBeveiages-ttiey reallinthisbook Alsocovered propa 
gallon, transmitters, receivers, operating, software and an extensive Low Band bib- 
liojjrajtfy Going to be a best seller' Get yours today 1987 2nd Editron^2MH>a^es_ 

0N4UN PRACTICAL YAGI DESIGN (MS DOS) 

by John Oevoldere. 0N4UN 

This comprehensive Yagi design program is based upon tested antennas, not theo 
retical un proven models Contains 100 different HF antennas, designed. tested and 
optimized by 0N4UN Also contains a number of classic designs by noted antenna 
experts W2PV W6SAI and others Includes mechanical design of elements and ot the 
rotating mast You can also add to the database your own designs Fully detailed 
Read me' file is designed lo help the user get maximum results from the program 
1989 

ON-YAGI (MS-DOS) $6995 


WIN AN ICOM 1275, 
OR AEAFS430! 

OR ONE OF 

SEVERAL OTHER PRIZES! 

Your home video about any aspect 
of Ham Radio could win! 

Enter the WWATS/ATVQ 
Ham Video Contest. 

For rules and entry form send SASE to: 
WWATS/ATVQ Video Contest 
1545 Lee Street, #73 
Des Plaines, IL 60018 
Entry deadline March 1,1990. Enter today. 

Contest sponsored by Western Washington 
ATV Society and Amateur Television Quarterly 
Magazine. Winners announced at Dayton 1990. 




The weekender 


A NEW ADDITION 
FOR YOUR TNC 


By Joel Eschmann, K9MLD, 6964 Meadowdale 
Drive, Hartford, Wisconsin 53027 


O ver the last few years I’ve become very active on 
packet. I have a number of TNCs and use them 
at home, at my summer place, and in my camper. 
I use a number of terminals and computers available to 
me and I find the big sore spot with many of them is the 
“connect bell." 

The bell is either too quiet or doesn’t exist. When the 
packet equipment takes over after a connect, I want it to 
let me know someone is there so I can respond. I hope 
those of you with similar problems will find this article 
of interest. 

Most current TNCs have a connect light or indicator. To 
make use of this element of the TNC and the existing cir- 


PARTS LIST 


IC1 

NE555 Radio Shack 276-1723 

R1 

680-k 1/8 watt resistor 

R2 

470-k 1/8 watt resistor 

R3,R5 

3300-ohm 1/8 watt resistor 

R4 

560-ohm 1/8 watt resistor 

Cl 

1 -fiF capacitor 15 volt minimum 

C2 

0.01-pF capacitor 15 volt minimum 

C3 

0.1-iiF capacitor 15 volt minimum 

A1 

Alarm Radio Shack 273-066 

RY1 

Relay 12-volt Radio Shack 275-248 

CR1 

Diode 1N4004 Radio Shack 276-1103 

01,02 

NPN 2N3053 Radio Shack 276-2030 


FIGURE 1 


TNC BELL / ALARM 



Schematic of the connect buzzer circuit. 
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cuits, I've developed a very simple device which adds an 
accessory the TNC manufacturers forgot. The circuit is very 
basic and uses the popular 555 timer available from Radio 
Shack (which also carries a choice of bells, alarms, and 
breadboard items). 

As Figure 1 shows, the circuit can fit into the TNC. The 
bell, because of its size, is best mounted on the outside of 
the cabinet or in a separate box. You may want to provide 
a switch to select different bells at other locations. Exercise 
a little caution if you use bells not compatible with the one 
mentioned here; the current drain may be in excess of fhe 
capabilities of the 555 and could damage it. 

Circuit description 

Q1 is a DC switch which controls the 555 timer (IC1). 
When voltage is present at the base of Q1, the transistor 
conducts and the voltage at the collector goes to zero. At 
the time of the connect, the internal circuits of the TNC 
cause current to flow in the CONNECT LED. The voltage 
at the base of Q1 goes to zero and the transistor turns off. 
This causes the collector voltage to rise to the supply volt¬ 
age. The supply voltage then applied to the 555 timer 
causes it to start, and also sounds the bell. After a time 
determined by R1, R2, and Cl, the 555 timer times out and 
the bell stops. The 555 timer allows for a timed alert that's 
long enough to attract your attention. If you wish to change 
the timing, alter the values of R1, R2, and Cl. Note that this 
circuit won't function if R2 is greater than one-half Rl. The 
circuit has an automatic reset that triggers when the TNC 
disconnects and returns the circuit to an off state. 

I've used the basic internal connect circuit from my 
AEA PK-88 for this illustration. This circuit may vary from 
manufacturer to manufacturer, but understanding the oper¬ 
ation of this optional circuit will enable you to install it in 
your TNC. 

I have found this circuit very useful and I hope you will 
too. Note: Making modifications to your TNC may void your 
warranty. Check with the TNC manufacturer. Ed. [jQ 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 

The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood, Icom and Yaesu. 

SEND US YOUR PROBLEMS 

Servicing "Hams" for 30 years, no rig 
too old or new for us. 



4033 Brownsville Road 



Trevose, Pa. 19047 

215-357-1400 


NEW BOOKS 

-1990 EDITIONS- 

1990 RA0I0 AMATEUR CALLB00KS 
NORTH AMERICAN EDITION 

Fully updated and edited to include all the latest FCC and foreign government callsigns and addresses for Hams in 
North America. Includes plenty ol handy operating aids such as time charts. QSL bureau addresses, census infor¬ 
mation and much more. Calls from snowy Canada to tropical Panama Now is the time to buy a new Callbook when 
you'll get the most use out of your investment " 1989 

CB-US90 Softbound $27.95 

INTERNATIONAL EDITION 

OSLs are a very importanl part of our hobby All sorts of awards, including the coveted DXCC. require confirmation 
of contact before the award can be issued. Of special interest, addresses are being added daily for Hams in the USSR 
and other countries. While in no means complete, it's a start and will be of tremendous help in getting QSLs Handy 
operating aids round out this super book value. ■ 1 1989 

1CB-F90 Softbound $29.95. 

BUY’EM BOTH SPECIAL 
Reg. $57.90 Only $52.95 SAVE $4.95 

Callbooks available early December. 

THE 1990 ARRL HANDBOOK 

Revised anc updated with ihe latest in Amateur technology now is Ihe time toorde r your very own copy ot the world 
famous ARR,. HANDBOOK in addilion to !>eing the definitive relerence volume tor your Ham shack, there are plenty 
ot projects for every interest in Amateur Radio - from antennas lor every application to the latest state-of-the art 
projects — you'// find it all in the 1990 HANDBOOK Over 1100 pages 1989 

l i AR-HB90 Hardbound $22.95 

Available Early November 

MORE NEW BOOKS 

1990 EQUIPMENT BUYER’S GUIDE edited by Peter O’Dell. WB2D, CO Magazine 

Here's the latest listing of equipment available Irom all of the different manufacturers. Full of hand-to-have informa¬ 
tion. tacts and tidbits Great reference to have when you are shopping around tor a new rig ■■ '1989 

JCQ-E0P Softbound $4 

PACKET RADIO is MADE EASY by Buck Rogers. K4ABT 

Noted CQ Magazine columnist. K4ABT leads you step-by-step on howto set up a packet station First defines and explains 
all the workings Df packet communications Gives you interconnection instructions tor mosi radios, computers and 
MFJ TNCs. Also in eludes a giossa r y of pac ket terms and definitions that are ve ry useful to all levels ol packet interest 
1989 

JMFJ-PRME Softbound $9.95 

SPACE ALMANAC by Tony Curtis. K3RXK 

Complete database almanac is an unbelievable value' 955 pages jammed lull ol lust about every bit ot information 
you could want - including space stations, shuttles, unmanned satellites, rockets and astronauts to name fusf a lew 
areas covered. Also includes plenty of reference tables, charts, maps, diagrams, drawings, photos and much more 
35 + pages on Ham Radio in space " .1989 

1AS-SA please enclose $3.75 shipping & handling S 19 " 

HAM RADIO’S BOOKSTORE 

Greenville, NH 03048 
603-878-1441 FAX (603) 878-1951 



W6SAI BOOKS 

by noted HR columnist Bill Orr, W6SAI. 


ALL ABOUT VERTICAL ANTENNAS 

Theory, design, construction and operation arefully covered for vertical antennas. Grounds 
and their Importance get extra emphasis. Construction data for 25+ antenna designs. 192 
pages ©1986 1st edftion 

RP-VA Softbound $10.95 


THE RADIO AMATEUR ANTENNA HANDBOOK 

Covers all Kinds ol antennas from HF to VHF, horizontal to vertical. Compiled from years 
of W6SAI's extensive writings. Great reference volume to have on hand. Chock full of 
proven antenna designs that workl 190 pages ©1978 1st edition 

Rp-AH Softbound $11.95 


INTERFERENCE HANDBOOK by WA6FOG 

With homes rapidly filling with vulnerable electronic equipment, knowing how to solve 
interference problems is a must. WA6FQG has years of experience and tells you 
everything you need to know to solve even the thorniest interference problem. © 1981 
1st edition 

RP-IH Softbound $ 11.95 


THE RADIO HANDBOOK 23rd edftion 

Great technical resource to have available in your Ham workshop. Full erf all kinds of 
projects, antennas and the best compilation of HF and VHF amplifiers in the Amateur 
Radio field. Includes new easy-to-use charts, graphs and tables. Best value in 
Amateur Radio today. 1200 pages ©1986 23 edition 

22424 (Reg $29.95 SAVE $3) Hardbound $26.95 

Please enclose $3.75 shipping and handling 



Greenville, N.H. 03048 


Order today I (603) 878-1441 
or “FAX" us (603 878-1951 






IDENTIFYING 

KERCHUNKERS 

AND OTHER INTERFERENCE 


Finding the fingerprints 
of unknown signal sources 

By Richard R. Regent, K9GDF, 5003 South 26th 
Street, Milwaukee, Wisconsin 53221 


A kerchunker is a person who turns on a repeater’s 
transmitter briefly without identifying himself. He will 
sometimes do this to see if he can reach a repeater 
from various locations, or at random times to ensure that 
the repeater and his transceiver are working. However, 
transmitting a signal without identifying is illegal. 

Kerchunkers are difficult to pin down because their trans¬ 
missions are short. A method for identifying momentary 
signals should make it easy to determine the origin of 
longer duration signals, ranging from accidental keyups to 
blatant jamming. 

Warren Schall, K9IZV, told the Milwaukee Repeater Club 
about a technological tool that can identify kerchunkers on 
2-meter repeaters. The detective equipment consists of a 
Micro Control Specialties receiver (Model MR4), a 
Heathkit® Model 4850 digital memory oscilloscope, and 
an IBM PC compatible computer. 

Receiver selection for this setup isn't critical. Most 
repeater receivers.have test connections for the points that 
have the two signals you need to track down kerchunkers 
— the discriminator and signal strength alignment. Some 
receivers have convenient external outputs with two BNC 
coaxial cable connections. 

The digital memory oscilloscope (DMO) turns your PC 
into a powerful dual trace 50-MHz digital storage oscillo¬ 
scope. Scope settings are controlled from the DMO front 
panel and identified by LED indicators. Once you’ve fed 
the proper signals from the receiver into the DMO, and 
connected it to the computer via its RS-232 port, the signal¬ 
handling magic takes place. 

The computer monitor gives a visual display of the signals, 
taking the place of the old familiar bench scope display 
screen. You can display two channels on graphic 8x10 
division graticules to obtain readouts of voltage, time, and 
frequency automatically at any point on a waveform. Your 
computer should have at least 128K of RAM and a graphics 
card. This configuration of equipment can measure signals 


with timebases ranging from 20 seconds to 10 milliseconds 
per division; 50 milliseconds per division works well for 
studying kerchunkers. 

The DMO, set for one-shot triggering on a rising signal, 
is ready to capture and store data to memory. It stores an 
entire waveform as digital numbers, using 256 amplitude 
and time coordinates. A transmission a fraction of a sec¬ 
ond long gives you enough time to get a complete file on 
a kerchunker. 

A freeze display of the signal on the monitor shows the 
unidentified transmitter’s fingerprint (see Figure 1). The sys¬ 
tem can eventually be programmed to match the signal 
from a kerchunker, or other unidentified source, with records 
in a database of characteristic waveforms of transmitters in 
the area. Warren explains, “Each transmitter has a charac¬ 
teristic set of parameters, sometimes called a signature.’’ 

There are a few key factors to look for when analyzing 
waveform signatures: 

• Initial transient waveforms. The momentary frequency 
changes a transmitter undergoes as it stabilizes after 
being turned on produce a unique blip on the monitor 
screen. The phase lock loop time constants used in most 
modern FM transmitters generate fairly similar signatures 
from a given unit each time it’s keyed. 

• Frequency calibration accuracy The difference 
between the transceiver-transmit and the repeater- 
receive frequencies, in cycles per second, as indicated 
by the receiver discriminator output DC level. 

• Frequency and amplitude of a Private Line (PL), 
subaudible tone, or an extraneous hum. The fre¬ 
quency of the subaudible tone can be found easily by 
expanding the waveform on the computer screen. Count 
the cycles in a given time period, or find the time period 
for a number of full cycles, and then take its reciprocal 
to get the frequency of the tone. The tone may match 
one of several used in the area, but could be off fre¬ 
quency enough or have such an unusual amplitude that 
it provides positive identification. 

• Audio deviation level. This level is normally around 4.0 
to 5.5 kHz. 

• Absolute strength of the signal. 

These are the five main factors of identification, but there 
are also a few special considerations. By monitoring the 
signal strength on the second limiter output of the receiver, 
it’s sometimes possible to determine if the transmitter is 
mobile or fixed. This shows up as a wavering strength indi¬ 
cation. Even certain transmitters designed with turn-on 
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An example of a freeze display of a signal on the monitor showing 
an unidentified transmitter's fingerprint. 

Y1: DC (normal) 

500 mV/div 
Offset: +2.38 volts 

Y2: DC (normal) 

1.0 volts/div 
Offset: +3.24 volts 

Timebase: <-> 

50 ms/div 
Trig source: Y1 
Trig slope: (+) 

Trig level: +0.34 volt 
Trig mode: single manual trigger 
2lim = 500 mV; 50 ms 
disc = 1.0 volt; 50 ms 

F5:Memory F6:Average F7:Exit to system F8:Next menu 

delays that may mask part ol the initial transient use differ 
ent time delays'which give clues for identification Again, 
time and waveform shapes reveal interesting particulars 
Various units of the same model transmitter may have 
similar waveforms; however, they can usually be distin¬ 
guished from one another by analysis ol their signatures 
The detective work takes time, but once a signal is cap 
tured it can be documented by unique waveforms which 
are stored on floppy disk and printed out for later analysis 
or comparison. With more refinement, you could apply this 
digital technology to the HF bands to track down jamming 
and intentional interference For the time being, however, 
the research continues on VHF repeater frequencies 
The signals for our club meeting demonstration traveled 
from the digital scope to the computer with RS-232 cable, 
but signals could be transmitted over packet radio to dis¬ 
tant monitoring control operators Control commands could 
then arm or disarm the scope system and request wave¬ 
form data. Q 

Note This technology has the potential to identify many 
types of interference. Future units of this sort may be mobile 
and used to track down CATV, power line, and other types 
ol interference. Ed 
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WEATHER 

SOFTWARE 


--- ACCU WEATHER FORECASTER m a menu driven pro 

gram that allows the user to tap into Accu Weather's 
eitensrve computerized database In addition to Accu 
Weather s forecasts, you can get hourly updates from National Weather 
Service Offices nationwide 

Main, graphs, pictures charts, and narrative descriptions are rust (tart 
of what can be downloaded to your MS DOS computer To save 
telephone and hook up charges, tell your computer first esactfy what 
information you want Then caK ACCU WEATHER the computer will 
download the files you want and save them to disk Information can be 
obtained for the entire United States ot a specific geographical region 
Several different services are available from ACCU WEATHER Price 
vanes with the service and time of day thar the computer is accessod 
Add $3.50 for shipping and handling 

L MC IBM $89 95 

Li MC MAC $89 95 

Please enclose $3 75 shipping & handling 


BOOKSTORE 


GREENVILLE. NH 03048 


603 - 878-1441 


Make the 

most of your 

general 

coverage 

transceiver 

with 

Monitoring 

Times'. 


Every month Monitoring Times brings 
everything you need to make the most 
of your general coverage transceiver: 
the latest information on international 
broadcasting schedules, frequency 
listings, international DX reports, 
propagation charts, and tips on how to 
hear the rare stations. Monitoring 
Times also keeps you up to date on 
government, military, police and (ire 
networks, as well as lips on monitor¬ 
ing everything from air-to-ground and 
ship-to-shore signals to radioteletype. 
facsimile and space communications. 

ORDER YOUR SUBSCRIP¬ 
TION TODAY before another issue 
goes by In the US. 1 year, $18; 
foreign and Canada. 1 year. $26 For 
a sample issue, send$2 (foreign, send 
5 IRCs). For MC/VISA orders ($15 
minimum), call 1 -704-837-9200. 




Monitoring Times 

Youl nuthonlntivr xouirr, 
fi m\ month, 


P.O. Box 98 A 
Brasstown, N.C. 28902 
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Alpha Delta Model CLP 


NF G P(1 dB) $ 

WLA20M" 2dB 15dB OdBm T. 
WLA21M 3 13 8 5' 

WLA22M 4 11 12 6 

WLA23M 4 22 12 81 

WLA24M 3 23 18 10< 


WLA26M 6 


ZOOM 1 


OBS 

EPOCH 


ASTRO 


QUIT 


ELEU 15.3° 

fiZIM 102.0° 
SQUINT 18.6° 
$ 86 


ECHO 250 ms 
FRQ 145.81271 
BOP -294 Hz 
DRF 4 Hzi 


$ snap A 

* -on- 

5 choke 

ELIMINATES RF INTERFERENCE IN: TV scli. 
Radios, HI-FI, PA systems, Telephones. VCRs, Test 
equipment, Burglar and Fire alarms, Modems, Monitors, 
Computer*. Radio and TV stations, etc. 

EASY TO USE: fils over and snaps onto small, large and 
ribbon cables No need to rewire connectors ifnique, 
split ferrite core design fits up to RGtfU coax cables 
WORKS IN ’COMMON MODE', filters current in 
duccd in the braid of shielded cables and ground wires! 
Special ferrite material effective OJ - 200 Mila. 
DOES NOT VOID EQUIPMENT WARRANTY 

T^j£X r J ' al '' iPackage ol 4 chokosl 
or order dutcl from. wild Inst Inslrucltons 

computeradio £12 99 

Din M2, Pine Brook. NJ 07058 * 

Tel: (201) 227-0712 _* * 2 00 shipping 

Send personal check with order, we ship some day First 
Class 31k day money hack warranty. Quantity discounts 


Package of 4 chokos 
with Inst instructions 

$12.99 
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• Covers 100 MHz to 199 999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy +/- 1 part per 10 million at all 
frequencies • Internal FM adiustable from 
0 to 100 kHz at a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out¬ 
put adjustable from 5-500 mV at 50 Ohms 

• Operates on 12 Vdc @ Amp • 
Available lor immediate delivery • $429 95 
delivered • Add-on accessories available 
to extend freq range, add infinite resolu¬ 
tion. AM. and a precision 120 dB attenuator 

• Call or write for details • Phone in your 
order for fast COD shipment 
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WLA21M 3 
WLA22M 4 
WLA23M 4 
WLA24M 3 
WLA25M 5 


5. 

61 

87 

109 

82 


Add $4 (Of SAH. BW 1 50CMH; 


WILAM TECHNOLOGY, Div of 


WI-COMM ELECTRONICS INC. 

PO Box 5174. MASSENA. N Y 13662 
(315) 769 8334 
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5-1000 MHz PREAMPLIFIERS 


VANGUARD LABS 

196-23 Jamaica Ave., Hollis. NY 11423 
Phone: (718) 468-2720 Mon. thru Thu. 


PO Box 571 Centerville Ohio 45459 • (5131 436 4772 

current solutions to current problems 


AA 


Protect your valuable communica¬ 
tions equipment against destruc¬ 
tive lightning-induced surge 
voltages that occur on the control 
lines to your rotor control and 
remote antenna switch boxes. 
Straightforward installation — no 
soldering. 


• Protects up to eight 16 AWG wire 
control line cables . covers the most 
commonly used rotor and remote switch 
models. Requires no modification to 
control boxes. 

• Utilizes eight NEMP-rated high surge 
current field-replaceable gas tube Arc- 
Plug" cartridges. Each line is individually 
protected. 


ALPHA. V €11 


• High quality G-10/FR4 glass epoxy 
printed circuit board construction. Your 
control line connects directly to special 
industrial grade PC mount connectors 
for best low inductance discharge 
performance. Computer designed No 
soldering required 

• Equally effective for modem/phone 
line protection. The low capacitance gas 
tube Arc-Plug cartridges accommodate 
high baud data transmission and greatly 
outperform competitive MOV models. 

Model CLP Control Line Transi-Trap 

Protector.$49.95 

Also check out our line of time-proven 
Transi-Trap coax cable surge protectors. 
At your Alpha Delta Dealer. Or order 
direct in U.S.: add S3.00 for postage 
and handling. MasterCard and VISA 
accepted Ohio residents add Sales Tax. 
Exports quoted. 


COMMUNICATIONS. INC. 


SUGflRLRND 


GET A BIRD'S EYE VIEW 

From GrafTrak If" and your IBM PC 


HO-13 



% 


lXL 



^ - 

1 

• •• 

ij. 

TW 
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• 



• 
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(julT uk II " provide* ic.il time graphi* display ol a Mat piuiei lion map which move*undet tin 1 *r levied Mli’lltuiwi ■ Null M«»oti *lar 
emerage uule and update* "rue pet seeonU t ealure* imiude spherual projection new* guptm torn dump* to .m IBM Ip win t »ki 
of HI’ I aw tie i Sene* It printei *c leviable lat Ion gttd interval*. dt*k ouiinund tile* automat.* ..mtiol o» antenna rotator* with 
lull I Ml degree clr vat Ion. unerase *w.ith dopl.iv tor weattiet *at*. multiple range vifvle* automaiu vat switching iral time ground 
tr.uk display and wfuint angle doplav 

Silk on t pbcmcM* * provide* tabular data output to the wTven printet «h di*k tile lot the following •feral mg n»*l«■» l **h*erveitoh*i 
l>< lf» *at> Iboh* to I *al schedule lot I oh* to I *al window heiweett 2 <*b* and I *j! live and *el times lor I Nil lime otileied 
rise and wl time* lor |f» *ai* Mnuiua lor Sun ami Moon I*• .4*. to Sun Moon schedule tor I oh* to M«»ifl wimlow between 
2 ob* and Moon schedule lot I oh* to Sun and • final visihlhtv schedule 

lln package include* alt edilof program used to •.••nstru.t and iiiihIiI* *al ob* data haw tile* In addition a program to upstate 
data haw tile* from bulletin board* eonipleie *ouiie vode lor a vompalthlc rotator jnd te. river .outiol program and several other 
utilities, are in> luded 

Kequir. . all IBM It It SI IS M or in* , ompatible. an IBM ( olot Graphli' M«mitot Vdaploi otiruc compatible optional 
but recommended HtHK math coptovewii minimum M2K RAM IM»S 2 it ot later and cilhet two Walk lloppy .hive* or one 
tbllK floppy and one hard drive lire program* ate mil cup) protected 

the complete package i* tl of Hruer Call lor quotation (heck money »ttdet MasterCard or V IS -N accepted 
Sili* on Solution* In* • |* 11 Hot "4’V4h • Houston leva* ".''4 ''4b • i Ml ’■ ’ **•' 









accy 


DC to 40MHz 
Dual Channel 
CRT Readout 
Cursor Meas 
DC OKset 
Alt Magnifier 
Compact Size 


HITACHI SCOPES AT DISCOUNT PRICES 


20MHz Dual Trace Oscilloscope 

All Hitachi scopes Include probes, schematics 
and Hitachi's 3 year guaranty on parts and 
labor Many accessories available for all 
scopes. _ 


V-1060 r -1 qcq 

List 51595 


• DC to 100MHz 

• Dual Channel 

• Delayed Sweep 

• CRT Readout 

• Sweep Time 

• Autoranging 

• Trigger Lock 

• 2mV Sensitivity 


V 1065 100MHz 
V-1100 A 100MHz 

V 1150 150MHz 


D T , imV sens. Delayed Sweep. DC Oftset. Vert Mode Trigger 
D T ImV sens. DC Offset Vert Mode Trigger, Alt Mag 
D T ImV sens. Delayed Sweep. DC Offset. Alt Mag 
D T 2mV sens. Delayed Sweep. CRT Readout 
D T 2mV sens. Delayed Sweep. CRT Readout. Cursor Meas 
Q T . ImV sens, Delayed Sweep. CRT Readout. DVM. Counter 
Q T . ImV sens. Delayed Sweep. Cursor Meas DVM. Counter 


LIST 

’RICE 

(825 

>725 

(940 

>740 

(1.025 

>825 

(1.295 

1,145 

(1,895 

1,670 

(2.460 

2.095 

(3.100 

>2,565 


ELENCO PRODUCTS AT DISCOUNT PRICES 


20MHz Dual Trace Oscilloscope 

- V a $375 


M0-1251 


■ --• TV Svnc | h-ziuummz.ix.iux *23.95 | ~ 

*J# - I 71 u 7 I___*-1 ' • Delayed Triggering Swei 

Top quality scopes at a very reasonable price. Contains all desired leatures. Two lx. lOx probes, diagrams and manual Two year guarantee 


• 6" CRT 

• Built in SCOPE PROBES 

component tester p i 65MHz.tx lOx *19.95 

• TV Sync P-2 100MHz.1x.10x *23.95 


35MHz Dual Trace Oscilloscope 

^ $495 

- -..,7 MO-1252 

• - '-*il*B • High luminance 6 "CRT 

• ♦ 1 _' • ImV Sensitivity 

■ i *.i • 6KV Acceleration Voltage 

« I p . 1 • 10ns Rise Time 

- 0 '■JR' • XY Operation • Z Axis 

• Delayed Triggering Sweep 


Multimeter with Digital Capacitance Meter Digital LCR Meter 


PRICE BREAKTHRU 

on Auto Ranging DMMs 

choose 

MDM-1180 

$24.95 

MDM-1181 

$27.95 

• • • • MDM-1182 

$29.95 

• 31/2 LCD Display 

• 27 Fund ions 

• Amo /Manual Ranges 

• Audible Continuity 

• Data Hold (MDM-1182) 

• 1% Accuracy (MDM-1181) 


\ $135 


True RMS 4V5 
Digit Mulllmeler 

_ M-7000 


I .05% DC Accuracy 

1% Resistance 
i •>:• with Freq. Counter 
HMHM and deluxe case 


Bench DMMS 


Capacitance and 
Transistor Taster 

$55 CM-1500A 

Reads Volts. Ohms. 
Current. Capacitors. 
Transistors and 
Diodes with case 


M-3500 M-4500 

3 Vi digit $125 4 Vi digit $175 


Wide Band Signal Generators 

SG-9000 $129 

- RF Freq 100 K- 450 MHZ 

-I i AM Modulation of IKHz 

” «. • v Variable RF output 

SG-9500 with Digital Display 
and 150MHz built-in Freq Ctr *249 


SOLDERING STATION 

Temperature Controllad 
P SL-30 

v n $99 

tn Digital display 

• temp iang» 

/ ' 300F 900F 

fj Grounded lip 

Ovamaal prot 


3Vi Digit Probe Type DMM 


CM-1550 

t 558.95 

*- 9 Ranges 

| 1pl-20.000ufd 

i 5% basic accy 
Zero control 
wilh case 


Solderless Breadboards 


Digital display 
Temp range 

300F 900F [ 

Grounded tip I ■ 

Overheat protect | 9435 SHOWN 


9430 

1.100 pins $15 

9434 

2.170 pins $25 

9436 tlR 

2.060 pmsWD 
All have color 
coded posts 




M-1900 

$39 


Convenient one hand operalion with batteries Provides sine.tri.squ wave 
Measures DCV ACV Ohms and case from 1 Hz to IMH; 

Audible continuity chock Data hold AM or FM capability 


™0-20V at 1A 
** w* 0-20V at 1A 

” 5V at 5A 

Fully Regulated, Short circuit prolecled wilh 
2 Limit Coni , 3 Separate supplies 

XP-660 with Analog Meters $175 


Four-Function Frequency Counters 

F-100 120MH 

$179 

. , . . , . , F-1000 1 2GH 

Frequency. Period. Totalize. $259 
Sell Check with High Stabilized Crystal Oven 
Oscillator. B digit LED display 


WE WILL NOT BE UNDERSOLD! 

UPS Shipping: 48 States 5% 

($10 Max) IL Res., 7% Tax 


Quad Power Supply 

XP-580 


$59.95 


2-20V at 2A 
12V at 1A 

Fully regulated and 

5V at 3A 
-5V at 5A 

short circuit protected 

XP-575 without mater* $39.95i 


. LC-1800 

J | 

$125 

I Measures 
I Coils IuH 200H 

Caps 1pf200uf 
• • * Res 01 20M 


AC Clamp-On 
Current Adapter 

ST-265 

$25 

I / 0-1000A AC 
// Works with 
most DMM 


Decade Blox 

09610 or 
• - • 09620 

$18.95 

49610 Hesistor Blox 
47 ohm lo 1M t tOOK pot 
49620 Capacitor Blox 
47pl 10 I0MFD 


10Mhz XT 100% IBM® Compatible 
MODEL PC-1000 

$595 

_5 Year 

am Warranty 


Function Generator 
Blox 

• • ' • 09600 

$28.95 


GF-B016 Function Generator 
with Freq. Counter 

w -> s Sine. Square. Triangle 

Pulse. Ramp. .2 to 2MHz 
Freq Counter 1 - 10MHz 

GF-B015 without Freq. Meter $179 


- 150W Power Supply 

5/IOMHz Motherboard 756K RAM 

8 Expansion Slots Expandable lo 640K 

Main Compressor Slots Monochrome Monitor 

360K Floppy Drive Monographic Video Card 

AT Style Keyboard Parallel Printer Pon 

FREE spreadsheet and word processor 

3.XXMS DOS and GW Basic add 75.00 


C & S SALES INC. 

1245 Rosewood. Deerfield, IL 60015 
(800) 292-7711 (312) 541-0710 


15 Day Money Back Guarantee 
2 Year Warranty ?"«»sub^i io change 

WRITE FOR FREE CATALOG 
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DX Forecaster 


Garth Stonehocker, KORYW 

DXING FROM 

WINTER 

ANOMALIES 

Winter is the enhanced DX season 
because it usually has higher signal 
strengths and lower thunderstorm noise 
than the summer. This is particularly 
true on the lower bands. The anomally 
of this ordinarily improved wintertime 
signal is the five to six day period of 
20 to 40-dB weaker signals (more like 
summertime) through the mid-to-high 
latitude paths which provide our com¬ 
munication links to European, Asian, 
and Japanese Amateurs. I 've discussed 
the reasons for this anomally in pre¬ 
vious December columns; it affects 
those latitudes in 90-degree incre¬ 
ments of longitude. The longitudes 
directly opposite (180 degrees) each 
other have higher than normal winter 
signals. Those longitudes in between 
(90 degrees), but again across from 
each other, have lower than normal 
winter signals. During the five to six 
days (or longer) of the anomalous 
absorption event, the areas rotate in 
unison 30 degrees (two time zones) 
per day. At the same time, they 
decrease from 65 at day zero to 30 
degrees latitude (ending) in the five 
days of rotation of 7 degrees latitude 
per day. 

To take advantage of the decreased 
absorption providing the strong DX 
signals on east, west, and transpolar 
paths, check WWV at 18 minutes after 
the hour, WWVH at 45 minutes after the 
hour, or the bulletin board to keep track 
of the daily geomagnetic A value during 
the winter (mainly January). When you 
hear an A value of 15 or higher, continue 
to listen daily until a STRATWARM and 
its location is given. Next, consult your 
maps to find the 90-degree position 
between the location given for the 
STRATWARM and its 180-degree com¬ 



panion. Coordinate your beam bear¬ 
ings and the DX path control points 
(1200 miles from the QTHs “on" the 
great circle) with the areas of lower 
absorption on both, or at least one, 
end of the path. If thaf area isn’t right 
for your DX at this time, you can fore¬ 
cast — at shifts of 30 degrees of longi¬ 
tude to the west and 7 degrees lower 
latitude per day — when better condi¬ 
tions will prevail. 

The occurrence of higher wintertime 
maximum usable frequencies (MUFs) 
is another geophysical winter effect 
that seems like an anomaly While the 
D, E, and lower F regions have larger 
electron densities in summer, the daily 
maximum density of the F-region 
(which usually sets the day’s MUF) 
peaks during the winter. This peak isn’t 
as broad (measured by hours of the 
day) as it is in the summer, but it’s 
narrower and higher. You have to be 
right there when the band opens (on 
10 meters, for example) to catch these 
few hours. This same effect makes the 
one long hop transequatorial propaga¬ 
tion (TE) possible in the evenings. But 
again, you must be watching and jump 
on fast. Remember, a raised geomag¬ 
netic A level increases the probability 
of TE openings. 


Last-minute forecast 

The first, second, and last weeks of 
December should have excellent 
higher frequency (10 to 30 meter) DX 
band openings. Look for both long 
skip and extra DX transequatorial 
openings from high MUF build-up dur¬ 
ing the day and evenings. Some short 
skip sporadic E openings might even 
help your DX. The lower bands should 


be best the second and third weeks of 
the month. 

The Geminids meteor shower, which 
peaks on December 13th and 14th, will 
provide rates of 60 to 70 per hour. Opti¬ 
cal observations may be difficult or 
impossible to make during periods of 
poor December weather, so determine 
the actual numbers by radio reception. 
A smaller version of the shower will 
occur on December 22nd. The full 
moon appears on the 12th, lunar peri¬ 
gee is on the 10th. Winter solstice is on 
December 21st at 2100 UTC. 


Band-by-band summary 

Ten, 12, 15, and 17 meters will be 
open from morning until early evening 
most days to most areas of the world. 
The higher band openings will be 
shorter and occur closer to local noon. 
Transequatorial propagation on the 
higher bands will probably occur 
toward evening, during times of high 
solar flux and disturbed geomagnetic 
field conditions. 

You may find 20, 30, and 40 meters 
useful almost 24 hours a day. Skip 
distances and signal strengths may 
decrease during midday on days coin¬ 
ciding with these higher solar flux 
values. Expect good nighttime DX, 
except after days of high MUF con¬ 
ditions and during geomagnetic distur¬ 
bances. Look for DX from unusual 
locations on eastern, northern, and 
western paths during this time. The 
usable distance on the lower bands 
should be somewhat less than 20 in the 
daytime and greater than on 80 at night. 

Eighty and 160 meters will exhibit 
short skip propagation during daylight 
hours and lengthen for DX at dusk. 
These bands follow the darkness 
regions opening to the east just before 
your sunset, swinging more to the 
south around midnight, and ending up 
in the Pacific areas an hour or so 
before dawn. GB 
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Holiday Gift Ideas 

a m m r ■ ■ An nv# ■■ a ■■ 


from 


SHOP BY MAIL 
OR PHONE 

SAVE TIME & MONEY 


NEW SOFTWARE 


amplifiers and much, much more' These books aie already 
best sellers in Europe VHF ers everywhere are ordering theirs 
loday Gel yours now' 

KW'UHF 1988 .Vol 182 Sottbound J29 95 

kW UHF3 1989 Vol 38 4 Sohbeund$29 95 

NEWNES Radio Amateur 
and Listener's Pocket Book 

by Sloven Money. G3FZX 

Unique coneclion ol uselul mlormahon lor me Radio Amateur 
and hr lech listener Full ol hard to hnd information includes 
codes symbols lormulae. Irequencies m addition lo AMTOR 
packet and SSTV Handy "pocket book sue 1 1981 1st 
edition 160 pages 

CRCRA Hardbound $19 95 

WIRELESS ANTENNA HISTORY 

A vertical design primer 
by Walter Schidz. K300F 

Starts with a well written history ol radio s beginnings Nine 
chapters cover radio trom the lust pioneers through the begin¬ 
nings ol radio astronomy The vertical pnmei is a complete sec 
tion on how to design build and optimue a vertical antenna Full 
ol explanations and handy hints not tound elsewhere 1988 
1st edition 140 pages 

Gl-OQF Sottbound S16 95 

ANTENNA IMPEDANCE MATCHING 

by ARAL 

One ol the most comprehensive books ever written on the use ol 
Smith charts in solving impedance matching problems Written 
tor the advanced Amateur technician or engineering proles 
S'onal 224 pages lull ol helplul mlormahon and solutions to 
tricky matching problems 1989 
AR-IMP 


WA9GFR COMMUNICATIONS ENGINEERING 

Version 3.1 by Lynn Gertg. WA9GFR 

interesting program that will allow you 10 predict commumca 
lions ranges based upon your station s operational capabilities 
Uselul trom 3 S MM/ to 3 6 GHz Also includes helplul Smith 
chart program lor any type o< matching network Provides im 
pedance results in both tabulai and high resolution Smith chart 
graphics Great value at a low price 
GFR-DOS (MS-DOS) $19 96 

GFR-C64 (Commodore C-641 $19 96 

MICROSMITH Smilh Chart Utility Program (MS-DOS) 

by Wes Hayward. W7Z0I 

MicroSmith is a working Smith chart that has been optimized 
lor impedance matching application!. The usei can modify alt 
variables to meet specific matching goals Includes a clear and 
concise tutorial that all levels ol interest wet lind helplul Com 
pfete text explanations with graphs, aid tun comprehension ol 
the material 

WH-MS |MS-DOS) $29 00 

PACKET PICTURE TRANSFER PROGRAM IMS-DOS) 
trom MFJ 

This new program is designed lo allow you to pass pictures to 
packet stations anywhere Wntlen to be compatible with a> 
multi function TNCs Wilt convert most other tormarted 
graphics into a compatible format lor transmission Allows you 
lo set up your own Picture BBS Palms lo screen and saves lo 
disk on receiving end MFJ program required at both stations 
□ MFJ-PI* Introductory Special IMS-DOSI $9 95 

CONTEST PROGRAMS (MS-DOS) 
by John Berg KA1HYU and Cknl Who. W1XN 
It you haven t yet done a contest with a computer you re miss¬ 
ing one ot tile s true pleasures' No more dupe or log sheets 
strewn around your operating table instantaneous scoring 


eliminates hours ol work at the end ol the contest Print out the 
dupe sheets and log. till out the entry and mail to the contest 
committee The following contest logs are available (ALL MS DOS): 


BW-DX ARRL DX Contest 

$39 95 

BW-CQ CO WW Contest 

$39 95 

BW-WPX CO Prefix Contest 

$39 95 

BW-A60 ARRL 160 Contest 

$39 95 

□ BW-C60 CO 160 Contest 

$39 95 

□ BW-A10 ARRL 10 Meter Contest 

$39 95 


PACKET RA0I0 is MADE EASY by But* Rogers K4ABT 

Noted CO Magazme columnist. K4AB1 leads you step by step 
how to set up a packet station Fust defines and explains an 
me workings ol packet rommumcahons Gives you mietcon 
nection Instructions lor most radios, computers and MFJ TNCs 
Also includes a glossary ol packet terms and definitions that are 
very uselul 10 all eve is ot packet interest 1989 
MFJ-PftME Sottbound $9 95 

SPACE ALMANAC by Tony Curia. K3RXK 
Complete database almanac is an unbelievable value' 965 
pages lammed lull ol lust about every bit ol mlormahon you 
could want - including space stations shuttles unmanned 
satellites lockets and astronauts to name ius! a lew areas 
covered Also includes plenty ol reference tables charts maps 
diagrams drawings photos and much more 35 * pages on 
Ham Radio in space 1989 

AS-SA $19 95 

1990 EQUIPMENT BUYER'S GUIDE 

edited by Polar 0 Doll WB20 CO Magazine 

Here s me latest listing ot equipment available trom all ol the 
different manufacturers Full ol handy to nave mlormahon 
tacts and tidbits Great relerence to have when you are shopp 
mg around tor a new rig 1989 

CO-EOP Sottbound $4 95 

FCC RULE BOOK 

More than the FCC part 91 rules and regulations It presents 
detailed explanations of FCC rules and is written in an easy IP 
read, conversational style You get the insider s view ol the 
FCC You also get a broad overvew ol how international rela 
lions impact your hobby Every U S amateur should have a 
copy ol this latest FCC Rules and Regulations in their Ham 
shack < 1989 8th Edition 

□ AR-RB Sottbound $9 00 


W2GGE CONTEST PROGRAMS (MS-OOSI 
by Jock Schultz W2GGE 

Great contest logging programs' Written m machine language 
lor maximum liexibility and speed Compatible with most MS- 
DOS PCs Shows log. counties worked ah band score on 
screen Super last dupe checking Prints out log. checklist 
and QSLs 

GGE-CQ CO WW Contost 16000 OSD s por band, $39 95 
GGE-AR ARRL DX Contest (6000 OSO s per contest) $39 95 
GGE-WPX Prolix Contost (5000 OSO s por band) $39 95 

ARIES-1 lor Kantronics KAM 4 AEA PK-232 (MS-DOS) 
by Thom Ashton. NV2I 

This Iu4y leatured program acts as a controller lor your com 
puter compatible radio multi mode terminal unit and MS-DOS 
computer In lad. this program does so much, it is hard to ful¬ 
ly describe' It will log and dupe check lor you It prints QSl 
cards Automatically inserts date, time frequency, and mode 
Works with a mouse or function keys Will do log seaiches and 
much more' Haro lo describe but extremely uselul program 
□ ARIES IMS-DOS Computers! $89 95 

ANODE Circuit Analysis Program < MS-DOS) 

by Howard Womitom K3HW 

ANODE allows you lo create and computer test a number ol dif¬ 
ferent circuit types from simple audio networks to complex RF 
feedback amplifiers ANOOE contains many features found only 
in me most expensive electronics engineering CAD/CAM pra 
grams The ability to computer design and model circuits will 
simplify designing protects and allow you to maximize perfor 
mance Great tod tor engineers and electronic hobbyists alike 
HW-ANODE (MS-DOS) J39 95 

0N4UN PRACTICAL YAGI DESIGN (MS-OOS) 

by John Oevoldere 0N4UN 

This comprehensive Vagi design program is based upon tested 
antennas not theoretical un proven models Contains 100 dit 
terent HF antennas, designed, tested and ootlmized by 0N4UN 
Also contains a number ot classic designs by noted antenna ex 
peris W2PV W6SAI and others includes mechanical design ol 
elements and ol the rotating mast Fully detailed Readme 
tile is designed to help the usei get maximum results trom the 
program til 989 

ON-YAGI (MS-DOS) $69 95 


PASSPORT TO WORLOBAND RADIO 1990 Edition 

Brand new and lully revised. SWl's everywhere wM want a 
copy lor then library Expanded lo 416 pages the book now 
includes a Digger and better buyer s guide an interview with 
James Micnener an exciting real life drama ol one SWl s 
escape tram Iran plus mucn more Also includes all Ihe latest 
broadcast schedules trom countries around Ihe world Vou re 
up to-date it you have a copy ot this new book by your radio 
416 pages > 1969 

IBS-RDI90 Sottbound $14 95 

THE ARRL ELECTRONICS Data Book 

by Doug OriMaw W1F8 

Have you evei tound yoursell searching lot Ihe conversion factor 
between meters and 'eel, me diameter ol 30 AWG wire or any 
other obscure lad 7 IIII drive you nuts' Ihe ARRL s new DATA 
BOOK was written witn the ham in mind Noted author DeMaw 
gives you the benefit ot his years ol experience in this handy 
teleience manual Fully updated. chock-tutl ot the latest infor¬ 
mation every ham needs at their fingertips Useful for all 
Amateurs. RF engineers technicians and experimenters 
1989 2nd Edition 

AR-DB Sottbound $11 95 

HINTS AND KINKS lor (he Radio Amateur 

edited by K6CH 8 AKIM 

This is Ihe twelfth collection ot ideas taken tram OST s most 
popular column Hints and Kinks Other s hands on experience 
can save you nours with suggestions on now to build a better 
mousetrap includes ideas on station accessories, operating 
cw, computers antennas shop secrets and much more 1 Great 
new edition' 1989 12lh edition 

AR-HK Sottbound $4 95 


-1990 EDITIONS 


1990 RADIO AMATEUR CALLBOOKS 

NORTH AMERICAN EDITION 

Fully updated and edited to include all me latest FCC and 
foreign government callsigns and addresses lor Hams in North 
America Includes plenty ol handy operating aids such as time 
charts OSl bureau addresses census information and much 
more Calls trom snowy Canada lo tropical Panama Now is the 
time to buy a new Cailbook when you ll get the most use out ol 
youT investment 1989 

CB-US90 Sottbound S27 95 

INTERNATIONAL EDITION 

QSLs are a very important part ol our nobby All sorts ol 
awards including me coveted DXCC. require confirmation ot 
contact before the award can be issued Ot special interest ad 
dresses are being added daily lor Hams in me USSR and other 
countries While in no means complete it s a start and writ be 
ot tremendous help in getting OSLs Handy operating aids 
round out this super book value ’989 
CB-F90 Sottbound $29.95 

BUY 'EM BOTH SPECIAL 
Reg S57 90 Only $52 95 SAVE $4 95 

THE 1990 ARRL HANDBOOK 

Revised and updated with the latest in Amateui technology now 
is me time to order your very own copy ol the world lamous 
ARRl HANDBOOK in addition lo being the definitive reference 
volume lor your Ham snack, there are plenty ol protects tor 
every interest m Amateur Radio — horn aniennas lor every ap 
plication to the latest slale-ol-the-art protects - you'll find it all 
m me 1990 HANDBOOK Over 1100 pages 1989 
AR-HB90 Hardbound J22 95 


UHF COMPENOUM VoU I82and384 
Edited by K Weiner. DJ9H0 
Both Volumes New Available 

Here are two ol Europe s most popular books ot VHF/UHF 
operation Chock tuft ol practical tested designs and the latest 
in technology Subiects covered include notch litters anten¬ 
nas t-l nmamns transmit and receive converters bower 


NEW BOOKS 


Hardbound $14 95 





1989 ANTENNA BUYER S GUIDE 

edited by Peter 0 Dell WB?D. CO Magazine 

looking lor the latest in antennas' 7 it s all here m the CQ 
Antenna Buyer s guide Crammed lull ol articles product inlor 
mation and a who's who section listing all ot the antenna 
manutacturers and importers Get your s now and get to work 
on your 1989 antenna protects oelore — winter comes 1 
1989 

□ CO-ANT Sottbound S3 95 

GOLDEN CLASSICS OF YESTERYEAR 

A collection ol Rigs circuits and keys from Amateur Radio s 
past by Dave Ingram. K4TWJ 

Ingram's now book helps you recapture me lun ana excitement 
ol Amateur Radio s pasl in this special collection ol tales, rigs 
and circuits Push-pull TNT transmitters, one tube Hartleys, 
and antennas that blink with your CW are part ol Ibis lun-lo- 
read book Beginners will lino this bonk fascinating reading — 
old timers will relive their past and gel back lo the roots ot 
Amateur Radio 1989 60 pages 1st Edition 

□ MFJ-GCY Sottbound $9 95 

OSCAR - Satellite Review 

by Dave Ingram K4TWJ 

This anthology ol articles horn CQ is lull ol importanl-to- have 
OSCAR inlormahon Also includes up-to date additions and late 
breaking news Irom me satellite world Written in Ingram s 
straight forward easy to-read style, this book will gel you up 
and running with the minimum ol hassle Includes OSCAR 
quick start help designed to get you on OSCAR today 
1989 1st edition. 44 pages 

DMFJ-OSR Sottbound $7 95 

PRACTICAL ANTENNA DESIGN and analysis 

by Robed Havlland W4MB 

32 Original antenna programs tor AMIGA, COMMODORE 
C 64/12H APPLE ll ant) MS DOS Computers 
includes design and analysis lor dipoles verticals, loops helix 
horn dish Vagi and diskcone antennas to name |usl a lew Pro¬ 
grams are written lor ease-ot use and maximum utility Not theory 
needed to use these programs Also includes a modified copy ot 
the original public-domain MININEC analysis program Book in¬ 
cludes hints tor program use description ot limitations, program 
logic and BASIC listing 1989 
RH-AMIGA. RH-C64/127, RH-APPLE. RH-MSOOS $39 95 
R H • PAO S ndbound book $39.95 

RH-SO Program and book (save $9 95) $69 95 

PACKET USER'S NOTEBOOK 

by Buck Rogers K4ABT 

This new book has been pul together by CO s Packet editor and 
packet pioneer Buck Rogers K4ABT Written with me begin 
ner m mind the Packet Notebook is tully ol Handy lips hints 
and suggestions on how to gel the most out ol your packet 
system Includes a briel history a how lo gel started section 
standards. Ilow control and information on radio lo TNC to com 
puter interconnections lor just about every radio Good book lo 
have on every packeleer s desk 1969 1st edition 132 
pages 

CO-PKT Sottbound $9 95 

ARRL LICENSE MANUAL 

by ARRL Stah 

ARRL License Manuals are keyed to me latest Exam Written in 
easy to read conversational style mat enhances understanding 
wilhoul scaring the student away All technical subiect areas 
are explained in clear terminology and wiin plenty ot illustra¬ 
tions diagrams and schematics Each book has the otticia! 

ARRL multiple choice question Pool with answers and a key to 
the Lxam syllabus lor reference lo other study applications 
These are the study guides to nave Latest editions snipped 
□AR-T Tech Sottbound $6 00 

1IAR-G Gonotil Sottbound $6 00 

L JAR-AG Advancod Sottbound $5 00 

AR-EG Extra Sottbound $8 00 

HAM RADIO LOG BOOKS 

Room tor over 2100 QSO — that s over twice as many as the 
othei log book For contested, each page contains 30 0S0 s 
tor easy counts Vou also gel the latest up-lo date frequency 
spectrum cnart ITU callsign list and ARAL OXCC list Spiral 
bound lo lay hat on your desk 

C HR-LB Spellbound $2 95 

HR-3LB Special buy 3 price Save Get 3 otter $6 95 

HAM RADIO BOOKS 


HR-/N2 HAM NOTEBOOK VOL 2 

$4 95 

HR-HPM HIRAM PERCY MAXIM 

$4 95 

HR-SSB SINGLE SIOEBANO 

$4 95 

HR-RA RADIO ANGLES 

$2 95 


BEST SELLERS 

RADIO HANDBOOK 23rd Edition 

by Bik Orr W6SAI 

Here are some ot the highlights ot this exciting edition New 
Easy-to-read charts tor Chebyshev and elliptic litter configure 
lions new data on power MOS-FETS now lo use slate ot the 
art OP AMPS and home computer RTTV to name iust a lew ex 
ampies New protects include GaAsFEl preamps lor 902 and 
1296 MHz easy lo-Puiid audio CW litter Economy two 3 5002 
amplifier 160 meter amplifier multiDand amp using two 
3CX800A7 s and a deluxe amplifier wiin me 3CX1200AJ lube 
New anienna protects include elticient Marconi design lor 160 
and 80 meters computer generated dimensions lor HF Yagis. 
and a 2 meter slot beam Gel your copy today 23rd edition 
1986 

22424 (Reg $29 95) Hardbound $26 95 


THE "GROUNOS ' FOR LIGHTNING 
EMP PROTECTION by Roger Block 

This 116 page text contains a comprehensive analysts ot proper 
grounding and protection against lightning and other EMP 
disasters Includes information tor all kinds ol electronic gear 
Ol special interest to Hams are chapters on low inductance 
grounds and connections guy ancnor grounding and how lo 
ground inside ol shack 1st edition 116 pages 1987 
PP-GLEP Sottbound $19 95 


ARRL OPERATING MANUAL 

This book has been completely revised and up dated 1 Over 600 
pages are crammed full of the information every ham should 
have at their fingertips in addition to message handling 
emergency operating, repeaters and contesting this book m 
eludes sectiors written by noted DX'ers W9KNI and WB47NH 
a new section on packet radio and over 60 pages in full color 
describing operating awards from around the world 1987 
688 pages 

AR-06 Sottbound $14 95 

YOUR GATEWAY TO PACKET RADIO 

by Stan Horzepi WA1L0U 

Here is the complete beginner s guide to Packel Radio written 
by ARRL Packet expert WA1L0U Beginners will Imd Ihe com 
plcte easy to understood explanations eliminate many ol the 
frustrating aspects ot packet operation Full ot helpful hints 
and lips mat come trom thousands ot hours ol on-the an ex 
perience Keep trom re-inventing the wheel — learn Irom an 
expert 208 pages 1987 

AR-PKT Sottbound $9 95 

MASTERING PACKET RADIO the hands on guide 

by Davt Ingram K4TWJ 

Packet radio continues to grow al a rate Inal boggles the mind 
This book appeals to all levels ol packet radio enthusiasts trom 
novices lo experts alike Full of illustrations and written m a 
simple, easy lo-undersland style Topics covered include a 
basic primer, home computers and data communications ter¬ 
minals a survey ol equipment available, how lo set up a station 
plus much more Greal compliment to me other packet books 
available 208 pages 1988 1 si edition 
22567 Sottbound $12.95 



HAM RADIO LOGO TYPE SHIRTS 

The TEE shirt is great tor general everyday use The HAM 
RADIO polo is lor a more formal occasion Each shin is made 
dl a 50/50 blend and comes in either blue or red 

Sues Small Medium Large. X-Large 

HR-TEE B (blue) R (red) 5 9 95 

HR-PLO B (blue) R (red) $19 95 


BASEBALL CAPS 

Personakzed with you name and call Super honday gilt idea 
Hals come in the following colors Blue. Gold Red and Kelly 
Green Please include your name and call (maximum ol six tel¬ 
lers per line) With order 

UFBC (Specify color, name and calslgnl $6 95 

HAM RADIO Magazine Logo Hat Gold Ham Radio logo on at 
tractive navy blue baseball cap let s everyone know you re a 
HAM RADIO Magazine reader' Great slocking stutter' 

HR8C {HAM RADIO Magazine logo hat) $6 95 


No ham should be without an i 0 badge It's |usi me 
thing tor dub meetings, conventions, ana get togethers 
and you have a wide choice ot colors Have your name and 
call engraved in either standard or script type on one ot 
these plastic laminated I D badges Available in the toilow 
ing color combinations (badge/lettermgl white/red 
woodgram/white oiue/wnne white/biack yeiiow/oiue 
red/white, green/white, metallic gold/black metallic 
Silver/Black , 

UIO Engraved I D Badge $2 50 


ORDER FORM 


In a hurry? Call today! 


(603) 878-1441 


Catalog a 

Title 

QTY 

Price 

Total 




































Name 

Call 

Subtotal 

Shipping 

TOTAL 


Address 

$375 

City _State Z%> 



VISA 
Card n 


MasterCard 


Model Computer 
_ Expxes. 


Nfft) inori< i** Attach 

m-jmi. ilt> p*‘i.♦• • il prip'-i .intI m.ik| 
in I hi* it,truly oolIomm! miwrkipc 


Software Orders — Don't forget to tell us which computer you have* 

BOOKSTORE GREENVILLE. NH 03048 


(603) 878-1441 Phone Orders 
(603) 878-1951 FAX - 24 Hr. Line 





INTRODUCTION TO 

WAVEFORM 

GENERATORS 

PART 2 

Astable (free running) 
multivibrator circuits 


By Joseph J. Carr, K4IPV, P.O.B. 1099, Falls Church, 
Virginia 22041-0099 


T he circuits discussed in part 1 of this three-part series 
were aperiodic, meaning that an output pulse occurs 
just once in response to an input stimulus or trigger. 
Such circuits are said to be monostable because they pos¬ 
sess only one stable state. An astable multivibrator (AMV) 
is free running. The output of the AMV is a periodic 
pulse or wave tram. In a periodic signal, the wave repeats 
itself indefinitely until the circuit is either turned off or other¬ 
wise inhibited. 

Astable multivibrators are oscillators. Waveforms available 
from the AMV include square, triangle, and sawtooth waves. 
Sine waves are also available from oscillator circuits. But 
because those circuits operate differently from the others, 

I won’t discuss them here. 

The nonsinusoidal AMV circuits will produce square, tri¬ 
angle, or sawtooth waves. When they are used as a clock 
to drive a very short duration monostable multivibrator 
(MMV), a pulse generator results. I’ll begin my discussion 
of AMV circuits with square waves because the square wave 
generator is the most basic form of AMV. 

Square wave generators 

Figure 1A shows a square wave. Each time interval of 
the wave is quasi-stable, so you may conclude that the 
square wave generator has no stable states (is astable). 
The waveform snaps back and forth between -V and +V, 
dwelling on each level a duration of time (ta or tb). The 
period, T, is: 

T = ta + tb (1) 

Where: 

T is the period of the square wave (tl to t3) 
ta is the interval tl to t2 
tb is the interval t2 to t3 


The frequency of oscillation (F) is the reciprocal of T: 

F = ~ (2) 

r 

The ideal square wave is both base line and time line 
symmetrical. That means that | + V| = ) — V| and ta = tb. 
Under time line symmetry ta = tb = t, soT = 2tandf = 1/2t. 


FIGURE 1A 



Representation of a typical square wave. 
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FIGURE IB 



Bar graph depicting the Fourier series spectrum of a true square wave. 


FIGURE 2A 



A simple square wave generator circuit using an op amp. 


All continous mathematical functions (including voltage 
functions of time) can be constructed from a fundamental 
frequency sine wave (f) added to a series of sine and cosine 
harmonics (2f, 3f, 4f,..., nf). The mathematical expression 
of which harmonics are present, and their respective ampli¬ 
tudes and phase relationships, is called the Fourier series 
or Fourier spectrum of the waveform. The Fourier series 
is usually depicted as a bar graph spectrum as shown in 
Figure IB. 

In the ideal symmetrical square wave, the Fourier spec¬ 
trum (Figure 1B) consists of the fundamental frequency (f) 
plus the odd order harmonics (3f, 5f, 7f, and so on). Further¬ 
more, the harmonics are in phase with the fundamental. 
Theoretically, an infinite number of odd number harmonics 
are present in the ideal square wave. However, in practi¬ 
cal square waves, the “ideal’ 1 is considered satisfied with 
harmonics to about 999f. That ideal is almost never reached 
due to the normal bandwidth limitations of the circuit. The 
rise time of the square waves is an indicator of harmonic 
content. The faster the rise time, the higher the number of 
harmonics. 


FIGURE 2B 


+v 



Timing chart for the circuit in Figure 2A. 


The circuit for an operational amplifier square wave 
generator is shown in Figure 2A. The basic circuit is simi¬ 
lar to the simple voltage comparator and the MMV. Like 
the MMV, AMV operation depends upon the relationship 
between V(- in) and V( + in). In the circuit of Figure 2A the 
voltage applied to the noninverting input (V( + in)) is deter¬ 
mined by a resistor voltage divider, R2 and R3. This volt¬ 
age is called VI in Figure 2A and is: 
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or when Vo is saturated: 

VI = ■ Vs - a t - RJ - (4) 

R2 + R3 

Because R3/(R2+R3) is always a fraction, VI < Vsat, and 
VI is of the same polarity as Vsat. 

The voltage applied to the inverting input V(-m) is the 
voltage across capacitor Cl; i.e., V(C1). This voltage is 
created when Cl charges under the influence of current 
I, which is a function of Vo and the time constant of RICI 
Figure 2B shows the timing operation of the circuit 
At turn-on, VC1 = 0 volts and Vo = +Vsat,soV1 = +V1 
= B(+Vsat) Because VC1 < VI, the op amp sees a nega¬ 
tive differential input voltage, so the output remains at +Vsat. 
During this time, however. VC1 is charging towards -i-Vsat 
at a rate of: 

_ I/...: I .. (~t t RIC!) /C\ 


V(CI) = Hal l-e 


When VC1 reaches +V1, the op amp sees VC1 = VI, so 
Vid = 0. The output now snaps from +Vsat to -Vsat (time 
t2 in Figure 2B) The capacitor now begins to discharge 
from +V1 towards zero, and then recharges towards -Vsat. 
When it reaches -VI, the inputs are zero once again, so 
the output snaps to +Vsat. The output snaps back and forth 
continuously between -Vsat and +Vsat, producing a 
square wave output signal. 

Using Equation 4 from part 1. the time constant required 
to charge from an initial voltage VC1 to an end voltage VC2 
in time t is defined by 


V - V(C2) 
V - V(CI) 


In Figure 6A the RC time constant is R1C1 From Figure 
6B it's apparent that VC1 = -BVsat, VC2 = -i-BVsat, and 
V = Vsat for interval ta. To calculate the period T 


2 RICI = 


-T 

Vsat — BVsat 
Vsat — ( — BVsat) 


or rearranging Equation 7 
-T - 2RICI Ln 


-T = 2 RIC I hi 


f Vsat - BVsat 1 
[_ Vsat - (—Bsat) J 

^ [J—5-1 

L / + B J 


T = 2R1C1 hi 


Because B =R3/(R2+R3): 


[-HHH 


T = 2RICI hi 


1 + <R3/(R2 + R3» 1 (11) 

I - (R3/(R2 + R3j) 


PHOTO A 



V out of a 741 op amp square wave generator superimposed on V c . 



V. - -i-V. _ 

which reduces to. 

T = 2RICI Ln 2 (12) 

L M J 

Equation 12 defines the frequency of oscillation for any 
combination of RI, R2, R3, and Cl In the special case R2 
= R3, B = 0.5 so. 

T = 2RICI hi ■' + ° 5 - (13) 

L / - 0.5 J 


T = 2RICI hi ( 14 > 

T = 2RICI hi 11.09/ = 2.2RICI (15) 

The circuit in Figure 2A produces time line symmetrical 
square waves (ta = tb) Photo A shows the output square 
wave superimposed on Vc for a 741 op amp square wave 
generator If time line asymmetrical square waves are 
required, then you'll need a circuit like Figure 3 or 4 The 
circuit in Figure 3 uses a potentiometer (R4) and a fixed 
resistor (R5) to establish a variable duty cycle asymmetry. 
The circuit is similar to Figure 2A. but an offset circuit 
(R4/R5) has been added. The assumptions are that R5 = 
RI. and R4 < < RI. If Va is the potentiometer output volt- 
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FIGURE 3 



A circuit tor generating asymmetrical square waves with a variable 
duty cycle. 


FIGURE 4 



Another asymmetrical wave producer with a fixed duty cycle. 



V. - -V. 


age, Cl charges at a rate of (R1/2)C1 towards a potential 
of Va + Vsat. However, after output transition the capacitor 
discharges at the same (R1/2)C1 rate towards Va - Vsat. 
The two interval times are therefore different; ta and tb are 
no longer equal Photos B, C, and D show three extremes 
of Va. They are: Va = +V (Photo B), Va = 0 (Photo C), 
and Va = -V (Photo D). These traces represent very long, 
equal, and very short duty cycles, respectively. 

The circuit of Figure 4 also produces asymmetrical 
square waves, but the duty cycle is fixed instead of varia¬ 
ble. Once again, the basic circuit is like Figure 2A but with 
added components. In Figure 4 the RC timing network is 
altered so the resistors are different orj each swing of the 
output signal During ta. Va = +Vsat, so diode CR1 is for¬ 
ward biased and CR2 is reverse biased, For this interval: 


ta = (R1A) (Cl) Lit 


/ + 


2 R2 
RJ 


(16) 


During the alternate half cycle (tb), the output voltage Vo 
is at -Vsat, so CR1 is reverse biased and CR2 is forward 
biased During this interval RIB is the timing resistor, while 
R1A is effectively out of the circuit. The timing equation is: 


tb = (RIB) (Cl) hi 



2 R2 
R3 


(17) 


FIGURE 5 


I 



Using back-to-back zener diodes to clean up the square wave 
generator output. 
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PHOTO E 


FIGURE 6A 



R1A/R1B 10:1. 



R1A/R1B 2.6:1. 


the total period, T. is ta + tb. so: 


T = (KIA) (Cl) Ln 


/ + 


2 R2 
R3 


+ 


(RIB) (Cl) hi 


I 


+ 


2 R2 
R3 


(18) 


Collecting terms: 

T = (RIA + RIB) (Cl) Lit 



2 R2 
R3 Js. 


(19) 


Equation 19 defines the oscillation frequency of the cir¬ 
cuit in Figure 4 Photos E and F show the effects of two 
values of the R1A/R1B ratio In Photo E the ratio R1A/R1B 
= 10:1. in Photo F R1A/R1B = 2.6:1. 


Output voltage limiting 

The standard op amp MMV or AMV circuit sometimes 
produces a relatively sloppy square output wave You can 
clean up the signal by adding a pair of back-to-back zener 
diodes (Figure 5) across the output For each polarity the 
output signal sees one forward biased and one reverse 
biased zener diode. On the positive swing, the output volt¬ 
age is clamped at |VZ1 + 0.7] volts. The 0.7-volts factor 
represents the normal junction potential across the forward 
biased diode CR2. The situation reverses on negative 
swings of the output signal The output signal is clamped 
to [-(VZ2 + 0.7)] volts. 

Square waves from sine waves 

Figure 6 shows a method for converting sine waves to 
square waves. The circuit is shown in Figure 6A. while the 



Sine to square wave circuit. 



Graphical representation ot the waveforms. 

waveforms are shown in Figure 6B The circuit is an oper¬ 
ational amplifier connected as a comparator Because the 
op amp has no negative feedback path, the gain is very 
high (Avol) In typical op amps, gams of 20.000 to 2.000.000 
are found. Thus, a voltage difference across the input termi¬ 
nals of only a few millivolts will saturate the output. From 
this behavior you can understand the operation of the 
circuit, and the waveform in Figure 6B 
The input waveform is a sine wave. Because the noninvert¬ 
ing input is grounded (Figure 6A). the output of the op amp 
is zero only when the input signal voltage is also zero. When 
the sine wave is positive, the output signal will be at -Vo. 
when the sine wave is negative, the outpul signal will be 
at +Vo. The output signal will be a square wave at the sine 
wave frequency, with a peak-to-peak amplitude of 
|(+Vo)-(-Vo)| . (ffl 
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KB6IC p 65 Dec 89 

A New Addition for Your TNC 
K9MLD p 72 Dec 89 

Automatic Rotor Brake Delay 
WA1SPI p 89 Aug B9 

Battery charger. NiCd, constant current, 
a pulsed 

K2MWU p 67, Aug 85 

Build narrowband RF filters, Comments 
WB4EHS p 9, Sep 86 

Bulkhead connector (HN) 

K9CZB p 78, Apr 85 

Short circuit p 74, Jul 85 

Carpet samples in the ham shack 
KlZJH p 82. Sep 87 

Code practice oscillator 
N2DCH p 65, Oct 88 

Collector Matching Networks 
KZ9J p 34, Jan 89 

Common-point Grounding: Lightning Pro¬ 
tection for Repeaters 
KlZJH p 24 Jul 89 

Construction techniques using PVC pipe 
to make antennas 

W20QI p 98, Sept 08 

Design an amplifier around the 
3CX1200A7 

W7DHD p 33, Dec 87 

Digi-Keyer 

AB4DP p 68, Oct 89 


DTMF tone signaling circuit 
WV6A p 42, Sept 88 

Oummy load, DC 

W4MLE p 91, Apr 85 

Elevation indicator, inexpensive 
W5JTL p 67, Jun 85 

Elmer's notebook, the myterious “Q” 
WlSL p 110, Sept 88 

Elmer’s Notebook: Transistors and How 
They Work 

WlSL p 62, Jan 89 

Elmer's Notebook: FETs-The Other Tran¬ 
sistors 

WlSL p 104 Feb 89 

Elmer’s Notebook: Voltage-variable 
Capacitors 

WlSL p 100 Apr 89 

Elmer’s Notebook: Visual Aids-Liquid 
Crystal Displays 

WlSL p 81 Aug 89 

Elmer's Notebook: Simple Instruments 
RF Output Monitor 

WlSL p 91 Nov 89 

Extend Your DVM’s Measurement Capa- 
bilities 

N6YC p 72 Oct 89 

Five-band Junkbox Transmitter 
W3RMD p 42 Dec 89 

Get the most from your NiCds 
(Weekender) 

K30F p 88, Dec 88 

Ham notes: Waterproofing fittings 
W4MLE p 101, Nov 86 

Homebrew Neutralizing Capacitor 
N4LC p 38 May 89 

Homebrew tuning dial 
N2DCH p 75, Dec 08 

Homebrewing equipment from parts to 
metal work 

W7KBE p 26, Mar 88 

Keeping an Eye on Your Sideband PEP 
GW4NAH p 17 Sept 89 

Linear tuning with War Surplus 
Capacitor 

N2DCH p 40 Jun 89 

Low-cost pc board layout software 
Freeman, Eva p 8, Oct 87 

Make a homebrew sheet metal brake for 
chassis construction projects 
WB6BIH p 43, Jun 86 

Motorized Agitator for Your Printed Cir¬ 
cuit Boards 

K30F p 68 Jun 89 

NE5295 wideband amplifier 
Gruchalla p 30, Sep 86 

Short circuit p 72, Jan 87 

New uses far old tuners 
W6WTU p 25 Jan 08 

Passive audio filter design, part 1: de¬ 
velopment and analysis 
Niewiadomski, S p 17, Sep 85 

PEP Wattmeter 

WAlSPI p 76 Oct 09 

Practically speaking: Keep it cool 
K4IPV p 75, Apr 86 

Practically speaking: parts sources 
K4IPV p 78, Nov 86 

Practically speaking: grounding and 
shielding, pt 1 

K4IPV p 47, Apr 87 

Practically speaking: grounding and 
shielding, pt 2 

K4IPV p 81, May 87 

Comments: grounding and shielding 
KA80KT p 6. Aug 87 

Practically speaking: drift and shift 
K4IPV p 75, Jan 80 

Practically speaking: noise, signals and 
amplifiers 

K4IPV p 77, Feb 88 

Practically speaking: feedback 
K4IPV p 60, May 88 

Practically speaking: “ferriting” out the 
problem 

K4IPV p 72, Jun 88 

Practically speaking: non-ideal linear 1C 
amplifiers typical problems and how to 
solve them 

K4IPV p 72, Jul 88 

Practically speaking: Overview of op 
amps-part 1 

K4IPV p 100, Nov 88 

Practically speaking: Overview of op 
amps-part 2 

K4IPV p 83, Dec 88 

Practically Speaking: Light Metal and 
Other Topics 

K4IPV p 23, Apr 89 

Precision high-voltage dc regulator 
AG6K p 75, Aug 80 

Protect Your Amateur Station from 

Lightning I 

KY9L * p 25, Sept 89 

Remote base/simplex phone patch con¬ 
troller 


88 Ham Radio/December 1989 



AA4NX and KK4LA p 54, Aug 88 
Remote Control Switching System 
VK2WD p 62 Oct 89 

Remote Driver/Controller for a 
Two-antenna System 
NH6N p 79 Apr 89 

Rewinding transformers with CAD 
W6WTU p 74, Mar 87 

RF filters, Build narrowband 
WB4EHS p 10, Mar 86 

Short circuit p 36, Jun 86 

Silverplating, safe, sensible 
K9EYY p 29, Feb 85 

Simple DC Amplifier for Your Meter 
W0JF p 10, Jun 89 

Simple Infrared Detector, A (HN) 

K1ZJH p 27, Jun 89 

Simple low-cost comb generator frequen¬ 
cy calibrator 

Marlin, Larry p 78, Jul 88 

Simple receivers from complex ICs 
W6VEH p 10. Nov 88 

Structural evaluation of Yagi elements 
K5IU p 29, Dec 88 

The Guerri report: pc boards 
W6MGI p 109, Sep 86 

Transmit Control for Mobile Operation 
G4CLF p 24 Nov 89 

Tuning indicator for RTTY and packet 
radio 

W0HZR p 65, Sept 88 

Two in one: trace doubler for CRO, and 
square wave and pulse generator (HN) 
Tseng Liao p 26, Dec 88 

2 -meter monitor 

WA3ENK p 64, Jul 88 

Ultra Low Power Four-digit Sequence 
Touch Tone Decoder 
WA4ADG p 30 Dec 89 

Understanding and using 723 Voltage 
Regulators 

K30F p 42, Mar 89 

Universal analog breadboard, A 
Gruchella, M p 85, Jun 86 

Variable Gain 160-Meter Preamp 
KD9SV p 46, Oct 89 

Wideband Frequecy Analyzer 
AA4FB p 9 Nov 89 

ZX-81/TS1000 controller: new use for old 
computers 

N9NB p 31, Dec 86 

DIGITAL 

TECHNIQUES 

A New Addition for your TNC 
K9MLD p 72 Dec 89 

Add a digital readout to the “poor man’s 
spectrum analyzer” 

WA2PZO p 84, Sept 88 

Amateur FSK: A spectral analysis 
WA6NCX p 42 Dec 86 

AMTOR, AX25, and HERMES: a perfor¬ 

mance analysis of three systems 
W9JD p 63, Dec 85 

Comments, G3PLX p 9, May 86 

Annunciator bell for the Kantronics 
KPC-2 

K1ZJH p 22, Aug 86 

Artificial Intelligence Applications 
In Amateur Radio 

NU1N p 30, Oct 89 

Audio filter design, computer-aided 
KE2J p 15, Oct 85 

AUTOTRAK, simple rotor interface board 
for ihe C-64, VIC-20 and applicable to 
other popular computers 
K7NH p 10, Dec 87 

Build a QSO "beeper” 

KF6CU p 38, Jan 88 

Building a Digital Filter 
NB9K p 9, Apr 89 

CAT control system for the Yaesu 
FT-757GX 

SM6CPI p 26, Nov 87 

Commodore 64, $100 printer (HN) 

W2QLI p 86, Aug 85 

Computer control of ICOM R-71, 271, 
471, and 751 radios 
NG6Q p 47, Apr 86 

Comments: Continuous phase tones 
G3VMR p 6, Aug 87 

Decoding data signals 
WB4GCS p 60, Dec 88 

Deluxe logic probe 

M Wilde p74, Jan 87 

Digi-Keyer 

AB4DP p 68 Oct 89 

Digital can do more, Comments 
KA4JFO p 9, Mar 86 

Digital clock, build a fail-safe 
K1MC p 54, Oct 85 


Digital frequency readout using the Com¬ 
modore 64 

W3NNL p 83, Nov 85 

Digital HF radio: a sampling of tech¬ 
niques 

KA2WEU/DJ2LR p 19, Apr 85 

Short circuit p 121, May 85 

Direct synthesis VFO 
W7SX p 10, Sept 88 

DTMF controller for repeaters 
WB4FXD p 47, Sep 85 

DTMF tone signaling circuit 
WV6A p 42, Sept 88 

DTMF Group Call Decoder 
AA4NX p 53, Mar 89 

Electro-Braille Transducers and their Ap¬ 
plication 

I4MK p 59. Mar 89 

Elmer’s notebook: An introduction to dig¬ 
ital communications 
W1SL p92, Jul 87 

Elmer’s notebook: An introduction to 
AMTOR 

W1SL p 101. Sept 87 

Elmer's noiebook: packet radio 
WlSL p 100. Oct 87 

Finding the Source of Computer¬ 
generated interference 
K8TM p 30. Sept 89 

$40 Digital Voice Storage 10’er 
WA4ADG p 10, Feb 89 

Frequency synthesis up to 2 GHz 
WA6DYW p 22, Apr 88 

Get on SSTV-with the C-64 
I2CAB and I2AED, edited by K9EI 

p 43, Oct 86 

Short Circuit p 97, Oct 87 

Going Digital 

NH6N p 20, Jan 89 

Improving the WB3CEH programmable 
callsign identifier (hn) 

KL7XO p 82, Sept 87 

Comments: Packet board update 
VE3LNY p6, Jan 87 

Packet radio, automatic frequency and 
deviation tester 

WB20SZ p 41, Dec 85 

Packet radio primer 
WAlFHB p 30, Dec 85 

Packet radio TNC tor the IBM PC 
VE3LNY p 10, Aug 86 

Practically speaking: using the digital 
frequency counter-some pitfalls 
K4IPV p 47, Apr 88 

Practically Speaking: Getting to know 
the Logic Families-p! 1: TTL 
K4IPV p 34 Dec 09 

RAM Drive for Packet Radio 
AD1B p 44, Dec 87 

Run RTTY on your Timex 
NU4V p 110, Apr 85 

Run RTTY on your VIC-20 
W5TRS p 120, Apr 85 

Satellite tracker, digitally-controlled 
KA80BL p 102, Sep 85 

Simple PROM Programmer, A 
WV6A p 81, Mar 89 

Spread spectrum and digital communica¬ 
tion techniques: a primer 
N9NB p 13, Dec 85 

Station Control Node Expand Your Ver¬ 
satility with SCN 

WA0RJT p 23, Mar 89 

The Guerri report 

W6MGI p 124, Jan 86 

The Guerri report 

W6MGI p 125, Apr 86 

Thumbwheel frequency selector for the 
Yaesu FT-757GX 

KA9SNF p 33, Nov 87 

True frequency digital readout for the 
HW-101 A 

NU4F p 8, Jan 87 

Shod circuit: p 41, Aug 87 

220-MHz 9600-Baud Data Radio System 
for Packet 

W2DUC p 67, Feb 89 

Two-Loop 10-Hz Step 40-70 MHz Syn¬ 
thesizer 

PY1LL&C Mathias p 24 Jan 89 

Ultra Low Power Four-digit Sequence 
Touch Tone Decoder 
WA4ADG p 30 Dec 89 

Using an RTTY terminal unit with the 
Heathkit HD 4040 TNC 
AA8V p 59, Aug 86 

FEATURES 
AND FICTION 

Automatic Packet Beacon Tracker 
and Monitor 

W4GBB p 66 Aug 89 


Backscatter: Glasnost and Amateur Radio 
N1ACH p 4 Feb 89 

Backscatter: No-Code Revisited 
N1ACH p 4 Mar 89 

Backscatter: No-Code Survey Results 
N1ACH p 4 Jun 89 

Backscatter: The More Things Change.. 

N1ACH p 4 Jul 89 

Backscatter: Ode to the Death of F'RB-3 
N1ACH p 4 Aug 

Backscatter: More cause for Thought 
NX1G p 4 Sep! 89 

Backscatter- Amateur Radio Licensing 
Fees 

NXlG p 6 Oct 89 

Backscatter: Juxtaposition of Tech¬ 
nologies 

NXlG p 4 Nov 89 

Electromagnets jargon generator, state- 
of-the-art 

N6TX p 75. Apr 85 

Ham radio techniques: Ever work a W10 
W6SAI p 43. Feb 87 

Short circuit p 50. Apr 87 

Ham radio techniques: Xingiang 
Province the last frontier 
W6SA1 p 55, Apr 87 

Ham Radio techniques: the year was 
1923 .. 

W6SAI p 89, Jan 88 

Ham Radio techniques- "the greatest lit¬ 
tle magazine in the world" 

W6SAI p 68. Feb 08 

Ham Radio Techniques: The "Invention 
of Radio" 

W6SA1 p 17 Mar 89 

One hundred years of electric waves 

KR6A p 22, Aug 88 

Radio addiction: case history of an en¬ 
thusiast 

W7SX p 52. Jan 88 

Reflections: Returning the spectrum to 
chaos courtesy of the FCC (General 
docket 87-389) 

W9JUV p 6, Feb 88 

Reflections: Novice enhancement and 
the future of amateur radio 
W9JUV p 6, Jun 88 

Writing the Technical Article 
K4IPV p 43 Jan 89 


FILTERS 


Automatically switched half-octave filters: 
part 1 

WB3JZO and Watkins, Lee R. p 10 
Feb 08 

Automatically switched half-octave filters: 
part 2 

WB3JZO and Watkins, Lee R. p 29 
Mar 88 

Building A Digital Station 
NB9K p 9 Apr 89 

Ham Radio Techniques: "Son of Wood¬ 
pecker" 

W6SAI p 18 Feb 89 

Optimizing the QF-lA Audio Filter 
VE7BS p 38 Dec 89 

Simple VHF/UHF Multiple Quarter-wave 
Filters 

WA3EWT p 37 Sept 87 

Top-down filter design 
VE5FP p 41, Jan 87 

FM AND 
REPEATERS 

DTMF controller for repeaters 
WB4FXD p 47, Sep 85 

FM repealer separation 20 kHz, Yes, 15 
kHz. No 

WD5IBS p 12, Aug 85 

Improved repeaier/transmitter noise per¬ 
formance (HN) 

K1ZJH p 104, Apr 86 

Remote repeater programming using a 
computer and a telephone 
KD9BC p 89, Mar 06 

Repeater, high-tech: designing and 
building an FM translator 
WA6CAY p 82. Feb 85 

Tone burst generator for European 
repeaters, A 

WA3EEC p 88. Jul 86 

ZIA connection: a multi-state 2-meter 
repeater link 

K5XY p 30. Oct 86 

HAZARDS 

AC line transient protection 


Common-point Grounding: Lightning Pro¬ 
tection for Repeaters 
K1ZJH p 24 Jul 89 

Protect Your Amateur Station from 
Lightning 

KY9L p 25 Sept 89 

INTEGRATED 

CIRCUITS 

Low-pass filter, integrated circuit 
WB2KTG p 59, Jan 85 

Practically Speaking: Getting to Know 
the 

Logic Families-pt 1 TTL 
K4IPV p 34 Dec 89 

The Guerri Report: superchips come of 
age 

W6MGI p 126, Feb 85 

The Guerri report: 

W6MGI p 124, Jan 86 

The Guerri report: microchips 
W6MGI p 109, Jul 86 

KEYING AND 
CONTROL 

Call sign identifier: programmable 
WB3CEH p 33, Feb 85 

Improving the WB3CEH programmable 
call sign identifier 

KL7XO p 82, Sep 87 

Micros and VHF beacons transmit mes¬ 
sages automatically 
K9EI p 51, Jul 85 

Morse Code tutor 

N3SE p 45, Jun 85 

Remotely controlled stations: a look at a 
successful remote base 
WA6EJO p 48, Sep 86 


MEASURE¬ 
MENTS AND 
TEST 

EQUIPMENT 


p 130, Sep 85 


p 75, Sep 85 


Add a digital readout to the “poor man's 
spectrum analyzer” 

WA2PZO p 84, Sept 88 

An i-f sweep generator 
W2ZUC p 101, Jan 87 

An rf voltmeter 

G4COL p 65, Nov 87 

Build this simple L-C checker 
W5FG p 19, Dec 88 

Calibrating series-resistance capacitance 
bridges (HN) 

Caron p 27, Dec 88 

Continuity tester, simple 
WD6GMB p 130, Sep 85 

Deluxe logic probe, A 
M Wilde p 74, Jan 87 

Detailed look at probes 
Martin, and Davis p 75, Sep 85 

Detector, logarithmic, wideband 
PA0CX/DJ0SA p 75. Jul 85 

Dual wattmeter, 50-500 MHz 
WB4EHS p 67, Jul 85 

Elmer's notebook: power measurements 
WlSL p 100, Jan 88 

Elmer’s notebook: standing wave ratio- 
what does it mean? 

WlSL p 98, Feb 88 

Elmer's Notebook. Visual Aids- 
Oscilloscopes 

WlSL p 92 Jun 89 

Elmer’s Notebook: Test Equipment-Easy 
and Useful 

WlSL p 86 Oct 89 

Elmer’s Notebook: Simple 
Instruments RF Output Monitor 
WlSL p 91 Nov 89 

Extend Your DVMs Measurement Capa¬ 
bilities 

N6YC p 72 Oct 89 

Extended-range VU meter 
WB6JNN p 59, Sep 86 

Field strength meter, sensitive 
K4KI p 51, Jan 85 

Frequency calibration using 60 kHz 
WWVB 

W4ZPS p 45, Mar 88 

Short circuit p 126, Apr 05 

Frequency and level standard 
PA0CX p 10, Jan 86 

Comments, WA8LLY p 9, Jun 86 
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Ham radio techniques: time and frequen¬ 
cy station WWVS 

W6SAI p37, Jun 87 

High-Impedance Rotary Step Attenuator 
N2DCH p 24 Feb 89 

IF sweep generator, compact 
PA0CX/DJ0SA p 35, Jun 85 

Introduction to Waveform Generators-pt 1 
K4IPV p 62 Sept 89 

Introduction to Waveform Generators-pt 2 
K4IPV p 82 Dec 89 

Keeping an Eye on Your 
Sideband PEP-The Weekender 
GW4NAH p 17 Sept 89 

Low-cost spectrum analyzer with Kilo- 
buck features 

W4UCH p 82, Sep 86 

Microfarad Counter,The 
PA0CX p 85 May 89 

Multi-featured function generator 
WA7IRY p 9 Apr 88 

NBS time and frequency survey 
NBS p 45, Jun 87 

Novel Methods for Measuring Cable 
Attenuation 

OE2APM p 65 May 89 

Ode to older oscilloscopes 
KR6A p 69, Jan 88 

PEP Wattmeter 

WA1SPI p 76 Oct 89 

Practically speaking 
K4IPV p 79, Dec 85 

Practically speaking: using the right mul¬ 
timeter 

K4IPV p 95, Jun 86 

Practically speaking: using the mul¬ 
timeter 

K4IPV p 43, Jul 86 

Practically speaking: using antenna 
noise bridge 

K4IPV p 69, May 86 

Practically speaking: function generator 
circuits-part 2 

K4IPV p 89, Jan 87 

Practically speaking: testing diodes 
K4IPV p 65, Feb 87 

Practically speaking: building “the poor 
man’s spectrum analyzer” 

K4IPV p 99, Mar 87 

Practically speaking: build your own 
time-domain reflectometer 
K4IPV p 69, Jun 87 

Practically speaking: revisiting “the poor 
man’s spectrum analyzer” 

K4IPV p 49, Sep 87 

Practically speaking: troubleshooting dc 
power supplies with an oscilloscope 
K4IPV p 57, Oct 87 

Practically speaking: using voltage com¬ 
parators 

K4IPV p 49, Nov 87 

Practically speaking: generating low i-f 
frequencies 

K4IPV p 49, Dec 87 

Practically speaking: using the digital 
frequency counter-some pitfalls 
K4IPV0- p 47, Apr 88 

Practically Speaking: Antenna System 
Instruments 

K4IPV p 82, Feb 89 

Practically Speaking: RF Wattmeters and 
Antenna VSWR Meters 
K4IPV p 75 Mar 89 

Practically Speaking: More Digitally Gener¬ 
ated Sawtooth Plus Triangle Waves 
K4IPV p 78 Jul 89 

Practically Speaking: Test Equipment 
for Digital Electronics 
K4IPV p 76 Nov 89 

Q Meters 

W3QOM p 49 Dec 89 

Sensitive LF or HF field-strength meter 
K1RGO p 67, Sep 86 

Sensitive RF Voltmeter, The Weekender: 

N2DCH p 62 Jul 89 

Simple DC Amplifier for Your Meter 
WOJF p 10 Jun 89 

Simple low-cost comb generator frequen¬ 
cy calibrator 

Martin, Larry p 78 Jul 88 

Test DBMs for diode leakage 
WB6BIH p 86, Jun 87 

Transistor Lead Identification 
with a DVM 

K8GSS p 62 Oct 89 


Two in one: Trace doubler for CRO, and 
square wave and pulse generator (HN) 
Tseng Liao p 26, Dec 88 

Two-tone signal generator 
YB9ATA/WA7AQN p 25, Feb 86 

Short circuit p 45, Apr 86 

Short circuit p 36, Jun 86 

23 GHz prescaler 


N6JH 


p 21, Jan 87 


Understanding noise figure 
Gruchalla, M p 89, Apr 87 

VHF noise bridge, a 
OE2APM/AA3K p 10, Jul 86 

SWR bridges 

K2LB p 37, Mar 86 

Wideband Frequency Analyzer 
AA4FB p 9 Nov 89 

Wide-range RF power meter 
KA80BL p 24, Apr 86 

Versatile Transistor//Diode Tester 
W5JQE & W2YM p 30 Aug 89 

MISCEL¬ 

LANEOUS 

TECHNICAL 

Amateur FSK: A spectral analysis 
WA6NCX p 42, Dec 86 

An Audio Patch Panel for 
The Multimode Station 
KB6IC p 65 Dec 89 

An Inexpensive VFO for the 
Yaesu FT-102 

VE3RF p 62 Nov 89 

Broadband amplifier-attenuator 
W7SX p 59, Jul 86 

Build a 1*1000 MHz amplifier using 
MAR-4 MMICs 

WB6BIH p 33, Jul 87 

Build a QSO “beeper” 

KF6CU p 38, Jan 88 

Buying topo maps, Comments: 

K3SKE p 9, Dec 86 

Can I patent it? 

K2L2 p 8, Mar 87 

Comments: changing fundamental 
constants of science 
W4SXK p 6, Oct 87 

Communicating on 474,083 GHz {light 
wave communications) 

WA6EJO p 10, Dec 86 

Control By Tones 

ZL2SX p 42 Nov 89 

Decibel, defining the 
Gruchalla, M p 51, Feb 85 

Elmer’s notebook: The mysterious “Q” 
WlSL p 110, Sept 88 

Function Generator: circuits from your 

signal generator-part 1 
K4IPV p 67, Dec 86 

Ham Radio techniques 
W6SAI p 75, Jan 85 

Ham Radio techniques 
W6SAI p 59, Feb 85 

Ham Radio techniques 
W6SAI p 83, Mar 85 

Ham Radio techniques: electron-hole 
theory exposed as fraud 
W6SAI p 67, Apr 85 

Ham Radio techniques 
W6SAI p 66, May 85 

Ham Radio techniques 
W6SAI p 51, Jun 85 

Ham Radio techniques 
W6SAI p 59, Jul 85 

Ham Radio techniques 
W6SAI p 90, Aug 85 

Ham Radio techniques: I have seen the 
future and it works 

W6SAI p 91, Sep 85 

Ham Radio techniques 
W6SAI p 75, Oct 85 

Ham Radio techniques 
W6SAI p 67. Nov 85 

Ham Radio techniques: 9CXX revisited 
W6SAI p 83, Dec 87 

Ham Radio techniques: fine vo/tage and 
power tube life 

W6SAI p 60, Jul 88 

Ham Radio techniques: the joys of TVI 
or, were you on the air last night? 
W6SAI p 70, Aug 88 

Ham Radio Techniques: Antennas, GFI 
Capacitors and Fundamentals 
W6SAI p 57 Dec 89 

Harmonics, Trapping stubborn 
NlRC p 99, Jan 86 

Identifying Kerchunkers and 
Other Interference 

K9GDF p 74 Dec 89 

Intermittent reception due to lightning 
(HN) 

W2YW p 39, Sept 88 

Introduction to Waveform Generators 
K4IPV p 82 Dec 89 

Lightning location and detection 
VY1CW p 25, Sep 87 

Low-pass filter, integrated circuit 
WB2KTG p 59, Jan 85 

Mobile theft deterrent: The Weekender 


W6WTU P 81, Feb 87 

Modifying the Trio-Kenwood TS930S 
WB9BXT p 67, Apr 86 

Monolithic RF amplifiers 
N6JH p 22, Mar 86 

NE5205 wideband RF amplifier 
Gruchalla, Michael p 30, Sep 86 

Short circuit: p 72, Jan 87 

New uses for old tuners 
W6WTU p 25, Jan 88 

Phase modulator, PLL (HN) 

VE3FHM p 117, Jun 85 

Power speaker enhances mobile opera¬ 
tion (weekender) 

K1ZJH p 83, Jan 88 

Practically speaking: repairing flood 
damage 

K4IPV p 95, Oct 85 

Practically speaking: intermittents, pt 1 
K4IPV p 75, Nov 85 

Practically speaking: intermittents, pt 2 
K4IPV p 79, Dec 85 

Practically speaking: battery problems, 
pt 1 

K4IPV p 62, Jul 87 

Practically speaking: feedback 
K4IPV p 60, May 88 

Practically speaking: Overview of op 
amps-part 1 

K4IPV p 100, Nov 88 

Practically speaking: overview of op 
amps-part 2 

K4IPV p 83, Dec 88 

Quartz crystal resonators 

Boddaert, Peter p 85, Feb 86 

Remedy for RFI (comment) 

K6WX p 9, Jul 88 

RFI filters, Build narrowband 
WB4EHS p 10, Mar 86 

Short circuit p 36, Jun 86 

Short circuit p 145, Mar 85 

The Guerri report 

W6MGI p 124, Jan 85 

The Guerri report: superchips come of 
age 

W6MGI p 126, Feb 85 

The Guerri report 

W6MGI p 158, Mar 85 

The Guerri report 

W6MGI p 157, Apr 85 

The Guerri report: a busy signal from 
space 

W6MGI p 165, May 85 

The Guerri report predicting equipment 
failure 

W6MGI p 125, Jun 85 

The Guerri report 

W6MGI p 124, Jul 85 

The Guerri report 

W6MGI p 124, Aug 85 

The Guerri report: RF power supplies 
achieve high efficiency 
W6MGI p 157, Sep 85 

The Guerri report: RF effects the good 
and the bad 

W6MGI p 142, Oct 85 

The Guerri report 

W6MGI p 140, Nov 85 

Two-tone signal generator 
YB9ATA/WA7AQN p 25, Feb 86 

Short circuit p 45, Apr 86 

Short circuit p 36, Jun 86 

Comments: "Using the Spectrum 
Monitor" 

KI6DW p 9, Nov 86 

Using CAD to rewind transformers 
W6WTU p 83, Dec 86 

Using ICOM IC-32AT As a 
Crossband Mini-Repeater 
KW50 p 41 Dec 89 

Using spreadsheet programs 
ADlB p 95, Dec 86 

Very sensitive LF or HF field-strength 
meter 

K1RGO p 67, Sep 86 

VHF noise bridge 

OE2APM/AA3K p 10, Jul 86 

VSWR bridges 

K2LB p 37, Mar 86 

Wide-range RF power meter 
KA80BL p 24, Apr 86 


NOVICE 

READING 


Cheers from down under, Comments: 

VK4QA p 9, Dec 86 

Elmer’s Notebook: Simple 
Instruments RF Output Monitor 
WlSL p 91 Nov 89 

Elmer’s notebook: novice enhancement 
WlSL p 95, Jun 87 

Short circuit p 95, Aug 87 


Elmer’s notebook: 220 MHz 
WlSL p 91, Aug 87 

Elmer’s notebook:an introduction to 
AMTOR 

WlSL p 101, Sep 87 

Elmer’s notebook: packet radio 
WlSL p 100, Oct 87 

Five-band Junkbox Transmitter 
W3RMD p 42 Dec 89 

HAM Radio Techniques: MacGyver of the 
30s 

W6SAI p 59 Dec B6 

Ham Radio Techniques: Antennas, GFI 
Capacitors and Fundamentals 
W6SAI p 57 Dec 89 

Introduction to Waveform Generators 
K4IPV p 82 Dec 89 

Morse code computer tutor 
N3SE p 45, Jun 85 

New band privileges for Novice opera¬ 
tors (letter) 

KA0DOE p 15, Sep 85 

Comments, W3YBF p 9, Jan 86 

Comments, KD0EV p 9, Jan 86 

Comments, WD5H p 9, Jun 86 

Novice privileges (letter) 

WB9IVR p 9, Oct 85 

Practically speaking 
K4IPV p 79, Dec 85 

Practically Speaking: Test Equipment 
for Digital Electronics 
K4IPV p 76 Nov 89 

Practically Speaking: Getting to Know 
the Logic Families-pt 1: TTL 
K4IPV p 34 Dec 89 

Radiotelegraph codes: there’s not just one 
KR6A p 82, Sept 88 

Reflections: Novice enhancement and 
the 220 MHz band 

W9JUV p 4, Apr 87 

OPERATING 

Buying topo maps, Comments: 

K3SKE p 9, Dec 86 

Carrier complaint (comment) 

WD0P p 9, Jul 88 

Carrier-operated CW reception limiter 
W6NRW pi 13, Sep 85 

Comments: DARC awards information 
K1RH p 6, Jul 87 

Elmer’s notebook: 220 MHz 
WlSL p 91, Aug 87 

Short circuit p95, Aug 87 

Elmer's notebook: an introduction to 
AMTOR 

WlSL p 101, Sep 87 

Elmer’s notebook: packet radio 
WlSL p 100, Oct 87 

Elmer’s notebook: ”Q” signals 
WlSL p 95, Jun 88 

Field Day-prepardedness or party time? 
(Backscatter) 

W9JUV and NlACH p 6, Sept 88 
Generation gap in Amateur Radio 
(comment) 

N3CCW p 94, Aug 88 

Ham bands under siege (Backscatter) 
NlACH “ p 4, Oct 88 

Ham Radio Techniques: Phasing SSB 
System..Born Again! 

W6SAI p 67, Jan 86 

Ham Radio Techniques: Quad falling apart? 

W6SAI p 65, Feb 86 

Ham Radio Techniques:More on the 
G5RV Antenna 

W6SAI p 63, Mar 86 

Ham Radio Techniques: Surface-wave 
OTH Radar More QRM 
W6SAI p 42, Apr 86 

Ham Radio Techniques: The Greatest 
Contest Ever Staged 
W6SAI p 39, May 86 

Ham Readio Techniques: Wrangle Over 
Wrengell (Island) 

W6SAI p 30, Jun 86 

Ham Radio Techniques: Summer Miscel¬ 

lany (Antennas) 

W6SAI p 66, Jul 86 

Ham Radio Techniques: 5oth Anniver¬ 
sary of Tube that Changed Everything 
W6SAI p 43, Aug 86 

Ham Radio Techniques: Grounded-grid 
Amplifier 

W6SAI p 42, Sep 86 

Ham Radio Techniques: Grounded-grid 
Amplifier-pt 2 

W6SAI p 38. Oct 86 

Ham Radio Techniques: Super-cathode 
Driven Amplifier 

W6SAI p 73, Nov 86 

Ham Radio Techniques: MacGyver of 
the 30s 
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W6SAI p 59, Dec 86 

Ham Radio techniques: BYQAA revisited 
W6SAI p 53, Aug 87 

Ham Radio techniques: a new country 
for you 

W6SAI p 41, Nov 87 

Ham Radio techniques: the joys of TVI 
or, were you on the air last night? 
W6SAI p 70, Aug 88 

Ham Radio techniques: The radio boys 
in the Pacific, 

or, working DX for Uncle Sam 


W6SAI 

p 26, Nov 88 

INUS system (comment) 


XE1MD 

p 9, Jan 80 

Legal usefulness of Amateur Radio 

(comment) 


WA7AON 

p 9, Aug 88 

Locator field list 


SM5AGM 

p 74, Jul 87 

Locator field list 


SM5AGM 

p 89, Oct 87 


Market survey of amateurs a good idea 
(comment) 

W1FB p 9, p 94 Aug 88 

More information needed (comment) 
W3QQM p 9, Sept 88 

Potential danger (Backscatter) 

N1ACH p 4, Nov 80 

Re-discovering ham radio (comment) 
KCtJG p 9, Aug 88 

Service not hobby (letter) 

W5VSR p 8, Aug, 85 

VHF/UHF world: operating a VHF/UHF 
micro-wave station 

W1JR p 38, Jul 87 

Short circuit p 97, Oct 07 

VHF/UHF World: Loose ends 
W1JR p 53, Sept 88 

OSCILLATORS 


Better frequency stability for the Drake 
TR7 

HB9ABO p 21, Aug 87 

Direct synthesis VFO 
W7SX p 10, Sept 88 

Elmer’s Notebook: Oscillators 
W1SL p 44 May 89 

Frequency synthesis up to 2 GHz 
WA6DYW p 33, Apr 88 

High-stability BFO for receiver appli¬ 
cations 

K1ZJH p 28, Jun 85 

Introduction to Waveform Generators-pt 1 
K4IPV p 62 Sept 89 

Local oscillators, high stability for micro- 
wave receivers and other applications 
WB3JZO p 29, Nov 85 

Low-noise phase-locked UHF VFO part 
1: the noise problem 
WA9HUV p 33. Jul 86 

Short circuit: Low-noise UHF VFO 
WA9HUV p 9. Dec 86 

Low-noise phase-locked UHF VCO part 
2: construction and testing 
WA9HUV p 25, Aug 86 

Oscillator, voltage controlled, uses cer¬ 
amic resonators 

K2BLA pi 8, Jun 85 

Short Circuit p 27, Aug 85 

Practically speaking drift and shift 
K4IPV p 75. Jan 08 

Practically Speaking: More Digitally Gener¬ 
ated Sawtooth Plus Triangle Waves 
K4IPV p 78 Jul 89 

Universal oscillator circuit 
VE6RF p 38, Apr 86 

VCO, 1800-2600 MHz 
W0DTV 


PACKET 

Amateur packet radio 

and protocols, part 1 
KR3T 

Amateur packet radio 
protocols, part 2 
KR3T 

Amateur packet radio 
protocols, part 3 


KR3T 

p 41, 

Apr 

88 

C-64 and GLB PK-1 interface circui 


W2EHD 

p 87, 

Mar 

87 

Comments: packet board 




update 

P6. 

Jan 

87 

Automatic Packet Beacon Tracker 

and 



Monitor (HN) 

W4GBB p 66 Aug 09 

Elmer’s notebook: packet radio 
W1SL p 100, Oct 87 


p 21. Jui 85 

networking 

p 33, Feb 80 
networking and 

p 56, Mar 88 
networking and 


Elmer’s Notebook: Packet Radio for the 
First Timer 

WlSL p 96 Mar 89 

Exploring packet radio with KISS 
WA8BXN p 9, Oct 88 

Formatted display of packet using KISS 
WA8BXN p 51, Dec 88 

4800 baud modem for VHF/UHF packet 
radio 

VESDNL.VESDNM.VESDVV & 

VE3LNY p 10, Aug 88 

New Addition for Your TNC 
K9MLD p 72 Dec 89 

Packetimer for the PK-1 
W2EHD/exW8KGN p 93, Mar 87 

Packet radio conference bridge 
WD5HJP p 24, Apr 87 

Packet radio PSK modem for 
JAS-1/F0-12 

G3RUH p 8, Feb 87 

RAM drive for packet radio 
ADlB p 44, Dec 87 

Station Control Node Expand Your Ver- 

satilitywith SCN 

WAQRJT p 23 Mar 89 

TEXNET packet-switching network-pt 1 
system definition and design 
WB5PUC & N5EG p 29, Mar 87 

TEXNET packet-switching network-pt 2 
hardware design 

WB5PUC & N5EG p29, Apr 87 

TEXNET packet-switching network-pt 3 
software overview 

WB5PUC & N5EG p53, Jun 87 

Transmit Timer for the KPC-2, The 
Weekender 

K1ZJH p 94 Feb 89 

220-MHz 9600-Baud Data 
Radio System for Packet 
W2DUC P 67 Feb 89 

Using macros with packet (HN) 

AD1B p 82, Oct 88 

Video Monitor for Packet Demonstra¬ 
tions, A Big 

WA1FHB p 27 Jun 89 

POWER 

SUPPLIES 

An easy-to-build NiCd pulse charger 
(weekender) 

AG6K p 18, Sept 88 

Battery-backed master power system 
K9ES p 17, Jan 88 

Battery charger, NiCd, constant current, 
a pulsed 

K2MWU p 67, Aug 85 

Battery storage (comment) 

W5JHJ p 6. May 88 

Get the most from your NiCds 
(Weekender) 

K30F p 88, Dec 88 

Low-voltage power supplies, designing 
W4MLE p 46, Mar 85 

Short Circuit p 121, May 85 

Precision high-voltage dc regulator 
AG6K p 75, Aug 88 

Practically speaking: bench power 
supply 

K4IPV p 55, Mar 86 

Practically speaking: battery problems 
pt 1 

K4IPV p 62, July 87 

Practically speaking: battery problems 
pt 2 

K4IPV p 73, Aug 87 

Pulse width modulated dc-to-dc converters 
W3CZ p 65, Oct 87 

Regulated screen grid power supply, A 
AG6K p 51, Jun 86 

Storing lead-acid batteries (comment) 
N50P p 9, Sept 88 

Batteries on concrete (comment) 

N50P p 101, Sept 88 

Temperature control, automatic 
WB5IRI p 75, Jun 85 

The Guerri report: RF power supplies 
achieve high efficiency 
W6MGI p 157, Sep 85 

Transformers, wind your own inexpensively 
W4GDW p 96, Jun 85 

Understanding and Using 723 Voltage 
Regulators 

K30F p 42 Mar 89 

Variable Voltage Regulator, The 
Weekender 

K3HW p 20 Jul 89 

PROPAGATION 

Achieve polarization diversty through 
variable power splitting 
W3NGJ p 10, Feb 06 


DX forecasterdonosphere Matching 
KQRYW p 92, Jan 85 

DX Forecaster: More on Ionosphere 
Matching 

KQRYW p 75, Feb 85 

Short circuit p 117, Jun 85 

DX Forecaster: Vernal Equinox DX 
KQRYW p 120 Mar 85 

DX Forecaster: Sunspot cycle views 
KQRYW p 84, Apr 85 

DX Forecaster: What’s this Sporadic E? 

KQRYW p 79, May 85 

DX Forecaster: Sporadic E Propagation 
K0RYW p 102, Jun 85 

DX Forecaster: Summertime DX 

KQRYW pi 00, Jul 85 

DX Forecaster: Signal Levels During 
Summer Months 

KQRYW p 100, Aug 85 

DX Forecaster: Equinoctial DX Propaga¬ 
tion Brings Change 

KQRYW p 122, Sep 85 

DX Forecaster: Sunspot Cycle Update 
KQRYW p 105, Oct 85 

DX Forecaster:: Winter DX Season 
K0RYW p 92, Nov 85 

DX Forecaster MUF Forecasting 
K0RYW p 96 Dec 85 

DX Forecaster: MUF Patterns and 
Trends 

K0RYW p 112, Jan 86 

DX Forecaster: Sunspots and MUFs 
KQRYW p 78, Feb 86 

DX Foreaster: Springtime QRN 
K0RYW p 97. Mar 86 

DX Forecaster: 1985 Review 
K0RYW p 99, Apr 86 

DX Forecaster: Sporadic-E Propagation 
K0RYW p 118, May 86 

DX Forecaster: Sporadic-E DX 
K0RYW p 101, Jun 06 

DX Forecaster: A Geomagnetic 
Ionosphere Disturbance 
K0RYW p 91, Jul 86 

DX Forecaster: Summer Propagation 
K0RYW p 90, Aug 86 

DX Forecaster: Equinox Season DX 
K0RYW p 98, Sep 86 

DX Forecaster: Antenna-to-lonosphere 
Path Match 

K0RYW p 92, Oct 06 

DX Forecaster: Sunspot Minimum 
K0RYW p 84, Nov 86 

Short circuit: HORANT program, 

p 92, Oct 86 
p 9, Nov 86 
p 84, Dec 86 

DX forecaster: Winter anomalous ab¬ 
sorption 

K0RYW p 101, Dec 86 

DX forecaster DX propagation 
K0RYW p 108, Jan 87 

Commenl: HORANT for CP/M 
K4GIO p 6, Feb 87 

DX forecaster: More DX propagation tips 
K0RYW p 88, Feb 87 

DX forecaster: Equinox problems 
K0RYW p 106, Mar 87 

DX forecaster: A spring DX solution 
K0RYW p 97, Apr 87 

DX forecaster: 1986 propagation review 

K0RYW p 105, May 87 

DX forecaster: Sporadic-E season 
K0RYW p 66, Jun 87 

DX forecaster: Summer thunderstorm 
noise 

K0RYW p78, Jul 87 

DX forecaster: Summertime DX 
K0RYW p 82, Aug 87 

DX forecaster: More sporadic-E 
K0RYW p 85, Sep 87 

DX forecaster: Equinox season DX 
K0RYW p 85, Oct 87 

DX forecaster: Winter DX 
KQRYW p 57, Nov 87 

DX forecaster: DXing via the winter 
anomaly 

K0RYW p 91, Oct 07 

Comments: Low band DXing 
W0SII p 6, Apr 87 

Dx forecaster: Solar cycle update 
K0RYW p 96, Jan 88 

DX forecaster: transequatorial DX update 

K0RYW p 90, Feb 88 

DX forecaster: the ultimate antipode DX 
K0RYW p 78, Mar 88 

DX forecaster: DX signal quality 
K0RYW p 80, Apr 88 

DX forecaster: 1987 propagation 
summary 

KQRYW p 92, May 88 

DX forecaster:Sporadic E season-1988 
KQRYW p 88, Jun 88 

DX forecaster- Summer thunderstorm 
noise 


K0RYW p 83, Jul 88 

DX forecaster: summer signal levels 
KQRYW p 88, Aug 88 

DX forecaster: high sunspot propagation 
problems-part 1 

KQRYW p 104, Sept 88 

DX forecaster: high sunspot propagation 
problems-part 2 

KQRYW p 96, Oct 88 

DX forecaster: Winter DX season 
KQRYW p 108, Nov 80 

DX forecaster: Winter DX anomolies 
KQRYW p 110, Dec 88 

DX Forecaster: Better DXing in 1989 
KQRYW p 96 Jan 89 

DX Forecaster: More New Cycle 22 DX 
KQRYW P 91 Feb 89 

DX Forecaster: Equinox DX Conditions 
KQRYW p 102 Mar 89 

DX Forecaster: Spring Thunderstorm 
Noise 

KQRYW pi 10 Apr 89 

DX Forecaster: 1988 Propagation 
Summary 

KQRYW p 109 May 89 

DX Forecaster: Sporadic-E Basics for 
1989 

KQRYW p 88 Jun 89 

DX Forecaster:Know Sporadic-E Skip 
KQRYW p 96 Jul 89 

OX Forecaster: DXing Ouring the Sum¬ 
mer QRN Season 

KQRYW p 96 Aug 89 

DX Forecaster: Equinox Season DXing 
KQRYW p 96 Sept 89 

DX Forecaster: More on Equinox Propa¬ 
gation 

KQRYW p 96 Oct 89 

DX Forecaster: Winter DX Season 
KQRYW p 96 Nov 89 

OX Forecaster: DXing From Winter 
Anomalies 

KQRYW p 78 Dec 89 

Elmer’s notebook: propagation basics 
WlSL p 81, Aug 88 

EME link calculator program 
KE6ZE p 9, Feb 86 

Comments, KC80H p 70, Apr 86 

Ham Radio techniques: Dx is getting 
better and better! Here’s why! 

W6SAI p 28, Apr 88 

Ham Radio techniques: On our way up! 

W6SAI p 26, Sept 88 

Ham Radio techniques: New Zealand, 
Maui, and the solar cycle 
W6SAI p 22, Dec 88 

Ham Radio Techniques: Have You Met 
SID? 

W6SAI p 31, Jul 89 

HF ground wave propagalion 
WA9GFR p 81, May 86 

How to plot great circles on your favorite 
map 

W4BW p 81, Aug 86 

l-band ground wave propagation 
program 

WA9GFR and Joseph R Hennel 

p 103, Jan 86 
Comment, WA9GFR p 9, Apr 86 
Moon coordinates, determining basic 
W2WD p 38, Jan 85 

Pathfinder—part two 
K3FR p 47, Oct 88 

Radio astronomy and the search for ex¬ 
tra terrestrial intelligence 
WB3JZO p 10, Mar 85 

Return to the 360-degree propagation 
prediction 

N4UH p 41, Oct 87 

Solar activity and the earth’s mag¬ 
netosphere 

KR7L p 8, Aug 87 

Solar outages, predicting 
VE7ABK p 75, Mar 85 

Sporadic E and 50-MHz transatlantic 
propagation during 1987 
G3NAO p 10, Jul 88 

360-degree MIN I MUF propagation 
prediction 

N4UH p 25, Feb 87 

VHF/UHF World: propagation update 
W1JR p 86, Jul 85 

VHF/UHF World 

W1JR p 85, Dec 85 

VHF/UHF world: meteor scatter com¬ 
munications 

W1JR p 68, Jun 86 

Short circuit p 87, Jul 86 

VHF/UHF world: /*W and mm-wave 
propagation: part 2 

W1JR p 69, Aug 86 

VHF/UHF world: propagation update-part 2 
W1JR p 39, Jun 88 

VHF/UHF world- propagation update-part 3 
W1JR p 38, Jul 88 
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RECEIVERS 

AND 

CONVERTERS 

general 

CB to 10-meter conversions, scanner 
W2FMY, KB2GA p 98, Nov 85 

Compact 75-meter monoband tran¬ 
sceiver 

KlBQT p 13, Nov 85 

Short circuit p 66, Jan 86 

Digital frequency readout using the Com¬ 
modore 64 

W3NNL p 83, Nov 85 

Elmer’s notebook: receiver buzzwords 
W1SL p 100, Nov 87 

Extending receive coverage for the IC-02 
and IC-04 

WB6GTM p 77, Jul 86 

External product detector improves 
receiver performance 
W6GB p 107, Nov 85 

Famous Equipment of Yesteryear 
K4KJ p 43 Nov 89 

Frequency calibration using 60 kHz WWVB 
W4ZPS p 45, Mar 88 

Ham radio techniques: “white noise” 
technology bites back 
W6SAI p 55, Jan 87 

Ham radio techniques: “white noise” 
revisited 

W6SAI p 79, Oct 87 

High dynamic range mixing with the Si 8901 
KB6QJ p 11, Mar 88 

High-stability BFO for receiver applica¬ 
tions 

K1ZJH p 28, Jun 85 

Linear Tuning with a War 
Surplus Capacitor 

N2DCH p 40 Jun 89 

Low-noise Design Primer 
WB4EHS p 80 Nov 89 

Mixer frequencies, graphical selection 
W2HVN p 41, Jun 85 

Noise, understanding and handling 
DJ2LR p 10, Nov 86 

Optimizing the QF- 1 A Audio Filter 
VE7BS p 38 Dec 89 

Receiver input temperature (letter) 
WA6JTD p 13, Apr 85 

Receiver tuning mechanism selection 
PY2PEIC p 31, Nov 86 

Receiver, 10 through 80-meter home 
brew 

N1BFV p 40, Nov 85 

S-meter, a calibrated 
W7SX p 23, Jan 86 

Short circuit p 45, Apr 86 

Ten-Tec Argosy, Upgrade 
WB3JZO p 38, Nov 86 

True frequency digital readout for the 

HW-101 

NU4F p 8, Jan 87 

Short circuit p 41, Aug 87 

TS-930S headset audio, increase 
undistorted (HN) 

W6FR p 128, Oct 85 

Short circuit p 103, Jan 85 

Two-Loop 10 Hz Step 40-70 MHZ 
Synthesizer 

PY1LL&C Mathias p 24 Jan 89 

VHF/UHF world: broadband amplifiers in 
receiver design 

W1JR p 91, Nov 86 

VHF/UHF World: low-noise receiver 
update part 1 

W1JR p 77, Nov 87 

hf 

Better frequency stability for the Drake TR7 
HB9ABO p 21, Aug 87 

Card File station for 40 Meters, 

The Weekender 

W6XM p 56 Sept 89 

CAT control system for the Yaesu 
FT-757CX 

SM6CPI p 26, Nov 87 

Compact 20-meter CW receiver, A 
KlBQT pi 8, Jun 87 

Short circuit: p 6, Jul 87 

Short circuit: p 81 , Sep 87 

Converter Tunes 4 to 18 MHz with 
No Bandswitch 

W5FG p 26 May 89 

Designing a state-of-the-art receiver 
KA2WEU/DJ2LR p 11 g, Nov 87 


Digital HF radio: a sampling of tech¬ 
niques 

KA2WEU/DJ2LR p 19, Apr 85 

Short circuit p 121, May 85 

Frequency calibration using 60 kHz 
WWVB 

W4ZPS p 45, Mar 88 

HF superhet, 20-meter 
N3ECZ p 65, Nov 86 

High dynamic range mixing with the Si 
8901 

KB6QJ p 11, Mar 88 

Pepperdyne receiver 
W6QIF p 33, Nov 88 

Receiver, Pocket-portable SSB 
W86BIH p 55, Nov 86 

Simple direct conversion receiver 
WA3ENK p 9, Dec 88 

Simple receivers from complex ICs 
W6VEH p 10, Nov 88 

Solid-state 75A-4 receiver 
KF7M p 67, Nov 88 

Thumbwheel frequency selector for the 
Yaesu FT-757-GX 

KA9SNF p 33. Nov 87 

Tomorrow’s receivers: what will the next 
20 years bring 

W7SX p 8, Nov 87 

80-meter receiver, simple 
WB2EAV p 25, Nov 86 

Variable Gain 160-meter Preamp 
KD9SV p 46 Oct 89 

vhf 

Extending receive coverage for the IC-02 
and IC-04 

WB6GTM p 77, Jul 86 

Modular transmit and receive converters 
for 902 MHz 

N6JH p 17, Mar 87 

2-Meter Converter with Q Multiplier 
WA9HUV p 33 Nov 89 

VHF/UHF World: low noise receiver up¬ 
date-part 1 

W1JR p 77, Nov 87 

VHF/UHF World: low noise receiver 
update-part 2 

W1JR p 72, Dec 87 

RTTY 

An RTTY Converter 
W1UO p 76 Jun 89 

Run RTTY on your Timex 
NU4V p 110, Apr 85 

Run RTTY on your VIC-20 
W5TRS p 120, Apr 85 

Tuning indicator for RTTY and packet 
radio 

W0HZR p 65, Sept 88 

SATELLITES 

Demodulator, telemetry, PSK, for 
OSCAR 10 

G3RUH p 50, Apr 85 

Elevation indicator, inexpensive 
W5JTL p 67, Jun 85 

Introducing satellite communications 
G3ZCZ plO, Apr 86 

Packet radio PSK modem for JAS-1/FO-12 
G3RUH p 8, Feb 87 

Satellite tracker, digitally-controlled 
KA80BL p 102, Sep 85 

The Guerri report communication 
satellites 

W6MGI p 109, Oct 86 

The Guerri report: communication 
satellites 

W6MGI p 108, Jun 86 

Comments: update on ACSSB 
level-one 

adapter, project OSCAR (Oct 86) 
WB6JNN p 9, Nov 86 

SEMI¬ 

CONDUCTORS 

Collector Matching Networks 
KZ9J p 34 Jan 89 

Elmer’s Notebook:FETs-The Other Tran¬ 
sistors 

WlSL p 104 Feb 89 

Elmer’s Notebook: Visual Aids-Light 
Emitting Diodes 

WlSL p 56 Jul 89 

Elmer’s Notebook:Visual Aids-Liquid 
Crystal Displays 

WlSL p 81 Aug 89 


High dynamic range mixing with the Si 
8901 

KB6QJ p 11, Mar 88 

Practically speaking: solid state rectifiers 
K4IPV p 51, Aug 86 

Practically speaking: substituting 
transistors-parl 1 

K4IPV p 92, Sep 86 

Practically speaking: substituting 
transistors-part 2 

K4IPV p 66, Oct 86 

Practically speaking: non-ideal linear 1C 
amplifiers typical problems and how to 
solve them 

K4IPV p 72, Jul 88 

Simple Infrared Detector, A (HN) 

KlZJH p 27 Jun 89 

Solid-state Switching The Midland 
13-509, 

The Weekender: 

VE2HOT p 17 Jun 89 

The Guerri report: super speed semicon¬ 
ductors 

W6MGI p 109, Oct 86 

Transistor lead Identification 
With a DVM 

K0GSS p 62 Oct 89 

Understanding and Using 723 
Voltage Regulators 

K30F p 42 Mar 89 

Versatile Transistor/Diode Tester 
W5JE and W2YM p 30 Aug 89 

VHF/UHF world: the ubiquitous diode 
W1JR p 51, Feb 87 

VHF/UHF WORLD: The ubiquitous diode 
part 2 

W1JR p 55, Mar 07 

SINGLE 

SIDEBAND 

ACSSB: a level-one adapter 
WB6JNN plO, Oct 86 

Adjusting SSB amplifiers 
AG6K p 33, Sep 85 

Elmer’s notebook: power measurements 
WlSL pi 00, Jan 88 

Elmer's notebook: SSB basics¬ 
generating the signal 
WlSL p 117, Nov 88 

Elmer’s notebook: SSB basics-receiving 
the signal 

WlSL p 117, Dec 88 

Linear amplifier, HF solid-state kilowatt, 
mobile 

WA7SPR p 67, Feb 85 

Weaver modulation, 2-meter transmitter 
N1COX p 12, Jul 85 

SOFTWARE 

Artificial intelligence Application in 
Amateur Radio 

NU1N p 30 Oct 89 

BASIC program analyzes simple ladder 
networks 

W3NQN p 32, Aug 87 

Short circuit p 97, Oct 87 

Design a no-tune amplifier with your per¬ 
sonal computer 

W7DHD p8, Sep 87 

Design program for the grounded-grid 
3-500Z 

W7DHD p 8, Jun 88 

EME link calculator program 
KE6ZE p 70, Feb 86 

Comments, KC80H p 9, Apr 86 

Get on SSTV-with the C-64 
I2CAB and I2AED, edited by K9EI 

p 43, Oct 86 

Great circle computations using LOTUS 
1-2-3 

AD1B p 31, Sept 88 

L-band ground wave propagation 
program 

WA9GRF and Joseph R Hennel 

p 103, Jan 86 

Morse code teaching tools for the C-64 
and 128 

KB8CS p 35, Jan 88 

Pathfinder: improved MINIMUF program 
K3FR p 26, May 88 

Pathfinder-part 2 

K3FR p 47, Oct 88 

PV-4 on Your Commodore, The 
WA3EKL p 64 Oct 89 

Using macros with packet 
ADlB p 82, Oct 88 

Using spreadsheet programs for amateur 
radio projects 

AD1B p 95, Dec 86 


TELEVISION 

A tour through an NTSC TV station-part 
1 (historical aspects) 

KL7AJ p 57, Dec 87 

Clean ATV the Modern Way 
WA1IAO p 32 Jan 89 

Get on SSTV with the C-64 
K9EI p 43, Oct 86 

Short Circuit p 97, Oct 87 

Helium Balloon ATV Launched 
Over Indiana 

WB8ELK p 72 Jun 89 

Remarks on television series (comment) 
KB9FO p 6, May 88 

Technology of commercial television-part 2: 
hardware 

KL7AJ p 54, Jan 88 

TRANSMITTERS 
AND POWER 
SUPPLIES 

general 

Adjusting SSB amplifiers 
AG6K p 33, Sep 85 

Aural vco provides relative metering 
KlZJH p 97, Jan 87 

Collector Matching Networks 
KZ9J p 34 Jan 89 

Design a no-tune amplifier with your per¬ 
sonal computer 

W7DHD p8, Sep 87 

Grounded-grid amplifier parasitics 
AG6K p 31, Apr 86 

Comment, NJ0G p 9, Jul 86 

Comment, W2YW p 6, Jul 86 

Ham radio techniques: super cathode 
driven amplifier 

W6SAI p 73, Nov 86 

Ham radio techniques: “white noise” 
technology bites back 
W6SAI p 55, Jan 87 

Ham radio techniques: “white noise” 
revisited 

W6SAI p 79, Oct 87 

Homebrew Neutralizing Capacitor 
N4LC p 38 May 89 

Linear Tuning with a War 
Surplus Capacitor 

N2DCH p 40 Jun 89 

MCI496, improved carrier suppression 
(HN) 

KlZJH p 78, Apr 85 

Short circuit p 74, Jul 85 

MMIC multiplier chains for the 902 MHz 

band 

N6JH p 72, Feb 87 

Short circuit p 64, May 87 

Practically speaking: noise, signals and 
amplifiers 

K4IPV p 77, Feb 88 

Practically Speaking: Parts for Antenna 
Tuners and Linears...Plus a Correction 
K4IPV p 83 Jan 89 

QSK Modification for the Trio-Kenwood 
TL-922 Amplifier 

AG6K p 35 Mar 89 

RF switching, high power with pin 
diodes 

KN8Z p 82, Jan 85 

Three-tube 4CX250B linear amplifier 
YU1AW p 63, Apr 87 

True frequency digital readout for the 
HW-101 

NU4F p 8, Jan 87 

Short circuit p 41, Aug 87 

Two-Loop 10-Hz Step 40-70 MHz Syn¬ 
thesizer 

PY1LL and C Mathias p 24 Jan 89 

hf 

Amplifier, 3CX1200A7 10 to 80 meter 
K0RA p 75, Aug 85 

An NE602-based QRP Transceiver 
for 20-meter CW 

KlBQT p 9 Jan 89 

Better frequency stability for the Drake 
TR7 

HB9ABO p 21, Aug 87 

Card File Station for 40 Meiers, 

The Weekender: 

W6XM p 56 Sept 89 

CAT control system for the Yaesu 
FT-757GX 

SM6CPI p 26, Nov 87 

Compact 75-meter monoband tran¬ 
sceiver 
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GaAs FET 
PREAMPS 

at a fraction of the cost 
of comparable units! 

LNG-(*) /Ft* 

ONLY $59 h 

Miiedlvatod t 

FEATURES: 

• Very low noise: 0.7dB vhf, 0 8dB uhl 
. High gain: 13-20dB. depends on freq 

• Wide dynamic range resist overload 

• Stable: low-feedback dual gate FET 
•Specify tuning range 26 30, 46-56, 137 150. 
150172,210230, 400470. or BOO 060 MHr 

LNW-(*) 

MINIATURE 
GaAs FET 
PREAMP 

ONLY $24\ti. $39 

• GaAs FET Preamp similar to LNG, 
except designed for low cost & small 
size Only 5/8"W x 1-5/81 x 3/4“H 
Easily mounts In many radios 

•Specify liming range: 25 35. 35-55, 55 90, 
90-130. 120 150. 150-200. 200-2Z0. or 400500 
MUr 

LNS-(*) 

IN-LINE PREAMP 

only $79™ $99 wlradlMlod 

. GaAs FET Preamp wrth features similar 
to LNG series, except automatically 
switches out of line during transmit. 

Use with base or mobile transceivers up 
to 25W Tower mounting brackets incl 
•Specify liming range 120125. 200 240. or 
400500 MHr 


II you prefer a plain-vanilla or kit 
repeater, you couldn't find a 
better value than our original 

REP-100 REPEATER 

Same Tine rf modules as REP-200 but 
with COR-4 Controller. Can add 
autopatch, dtmf decoder. CTCSS. either 
now or later Kit only $675, w/t $975. 


INTRODUCING OUR NEW 
COMPUTER-CONTROLLED 

REP-200 REPEATER 

If you always thought a computer-controlled 
repeater had to be expensive, LOOK AGAIN! You 
could easily spend this much just for a controller. 

As always, Hamtronlcs strives to give superb performance at 
modes f cos I! In this case, a premium repeater with versatile 
computer control, autopatch, and many dtmf control features at 
less than many charge for a bare-bones repeater! 

We don't skimp on rf modules, either! Check the features on 
R144 Receiver, for instance. GaAs FET front-end, helical 
resonators, sharp crystal filters, hysteresis squelch. 

We completely re-thought the whole Idea of what a repeater 
should be, to give the best features at the lowest cost 

ONLY $1295! 


HELICAL RESONATOR 
PREAMPS 

Preamps with 3 or 4 section helical 
resonators reduce intermod & cross¬ 
band interference m critical applications 
MODEL HRA-H, $49 vhf. $94 uhf 
•Specify tuning range 142-150, 150162, 

162 174, 210233. 420 450, 450470 


HIGH PERFORMANCE XMTRS & 
RCVRS FOR REPEATERS, AF & 
DIGITAL LINKS, TELEMETRY, ETC. 

EXCITERS: kits /St^\ ^ 

w/t $169 2W contm- .(MTSi 

s duty TCXO & xtal X \T \ 

i options available • (TXxWl -■*'! n t A\4> 

151 lor 10M, 6M. 2M. * * *4 A T ,,sVl 

0-174. 220MHz ", 


FM EXCITERS: kits 
$99, wA $169 2W contin¬ 
uous duty TCXO & xtal 
oven options available - 
FCC type accepted lor 
com’/ uhl 4 hi bends 
■ TA51 lot 10M. 6M. 2M. 

150-174. 220MHz 
• TA451 for uhf 
. TA901 for 902 928MHz. 

0 5W out (wAonfy. $169) 

- VHF & UHF AMPLIFIERS. 
For fm, ssb. atv Output 
from 10W to 100W Severs 


ral models, kits starting at $79 
39. wA$189 V'Ti 


FM RECEIVERS: kits $139. wA $189 V «■ ' k. 

• R144/R220FM RECEIVERS tor 2M. Vi I *• 

150-174. or 220MHz GaAs FET front , I 'J r~A -"s 1 

end. 0.15uV sensitivityl Both crystal & 'r, —.e-r ■■ I; , /' ‘_I 

ceramic il filters plus helical y", V, in -" ' V.J k -•> ' 

resonator front end lor exceptional «, \I*L »'V WBfc./ / 

selectivity: >10OdB at i 12kHz (best Jjt. rviJ/Si 1 t/ 

available anywtierel) Ftutter-prool -J - t , / 

hysteresis squelch, ale tracks drift. / 

- R451 UHF FM RCVR, similar to ^ '■j Ja.f- \tfl , >7—' IK ffll 

above 'r --— 7- " 

■ R901 902-928MHZ FM RCVR. "-7 J E —I 

Triple-conversion. GaAs FET front end 

. R76 ECONOMY FM RCVR tor 10M, 6M. 2M. 220MHz. w /0 helical res. or 
ate. Kits $129 

• Weather satellite & AM aircraft revrs also available 


ACCESSORIES 

COR-3 REPEATER CONTROLLER kit 

Features adjustable tail & time-out 
timers, solid-state relay, courtesy beep, 

and local speaker amplifier .$49 

CWIO kit Diode programmed any time 
In the held, adjustable tone, speed, and 
timer, to go with COR-3. $59 


. Available lor the 10M, 6M, 2M. 220MHz. 440MHz, 902MHz ham bands 
FCC type accepted models also available lor vht and uhl commercial bands 

■ Rugged exciter and PA. designed tor continuous duty. 

. Power output 15-18W (25W option) on 2M or hi-band; 15W on 220MHz: 10W on 
uhl or 902MHz 

• Accessory add-on PA's available with power lovols up to 100W 

- Five courtesy beep types, including a pleasant multi-tone sequence 

• AUTOPATCH: either open or closed access, toll-call restrict, auto-disconnect. 

• Reverse Autopatch, two types: auto answer or ring tone on the air 

• DTMF CONTROL over 45 (unctions can be controlled by touch-tone Separate 
4 digit control code tor each (unction, plus extra 4-dlgit owner password 

■ Owner can Inhibit autopatch or repealer, enable either open- or closed-access 
tor repeater or autopatch, and enable toll calls, reverse patch, kerchunk tiller, 
site alarm, aux revr. and other options, including two auxiliary external circuits 

• The ewid message, dtmf command codes, and owner-specified default parame¬ 
ters lor cor and cwkf timers and tones are burned into the eprom at the factory 

• Cw speed and lone, courtesy beep and tail timers, and courtesy beep type can 
all be changed at any time by owner-password protected dtmf commands 

- Many built-in diagnostic 4 testing (unctions using microprocessor 

• Color coded led's indicate status ot alt major (unctions. 

- Welded partitions for exciter, pa. receiver, and controller PEM nuts for covers 

• 3-1/2 inch aluminum rack panel, finished in eggshell while and black 

• Auxiliary receiver input for independent control or cross linking repealers 

Than an many othar laaluraa, loo numamut to mantlon. Request catalog lot lull details 


_ _ OUR27THYEARI 

namlronics, inc. 

65 MOUL RD. - HILTON NY 14468-9535 
Phone:716-392-9430 - FAX: 716-392-9420 


For complete info, call or write for FREE 40-page catalog. 

Sand S2 lor ovaraau air mall For caaual Intaraal. chack raadar aarvlca: allow 3*4 weeks 

Order by mail, fax, or phone (answering machine oft hrs). 

Min. $3 S&H Charge for first pound plus add'l weight & Ins. 

Use VISA, Mastercard, check, or UPS C.O.D. (S3 fee). 


CONVERTERS 

Low noise converters lo receive vhf and 
uhf bands on a 10M receiver Choice 
of kit with case & BNC jacks, kit with peb 
only, or wA unit In a case Other models 
available lor other in/out ranges & atv 
Request catalog lor complete listings 
VHF Input ranges avail: 136-138. 
144.146. 145-147. 146 148, 220-222, 
222-224; kit less case $39. kit w/case 
$59. wA in case $89 

UHF Input ranges avail: 432 434. 
435-437. kit less case $49. kit w/case 
$69. wA in case $99 

902-928 MHz converts down to 422-448 
or 430-450 range Same price as uhl. 


NEW COR-4 kit. Complete COR and 
CWID all on one board for easy con¬ 
struction CMOS logic for low power 
consumption Many new features 
EPROM programmed, specify call $99 


MO-202 FSK DATA MODULATOR hit 

Run up to 1200 baud digital signals 
through any fm transmitter with lull 
handshakes. Radio link computers, 
telemetry gear, etc. .. $39 

DE-202 FSK DEMODULATOR For 

receive end of link...$39 


9600 BAUD DIGITAL RF LINKS. Low- 

cost packel networking system, 
consisting ot new MO-96 Modem and 
special versions of our 220 or 450 mHz 
FM Transmitters and Receivers Inter 
lace directly with most TNC’s Fast, 
diode switched PA's output 15 or 50W 
Call lor more into on the right system lor 
your application! 


TRANSMITTING 

CONVERTERS 

XV2 for vhf and XV4 tor uhf. Models to 
convert t OM ssb. cw, fm. etc to 6M. 2M. 
220, 432, 435. and tor atv 1W output 
Klf only $79 PA's up to 45W available 
Request catalog lor complete listings. 


AP-3 AUTOPATCH > Use with above 
for repeater autopatch Reverse patch 
S phone line remote control are std $79 

AP-2 SIMPLEX AUTOPATCH Timing 

Use with above (or simplex 
operation using a transceiver $39 


NEW TD-3 SUBAUDIBLE TONE 
DECODER ENCODER - Ad|ustable 
tor any tone Designed especially for 
repeaters, with remote control 
activate/deactivate provisions $24 


TD-2 TOUCH-TONE DECODER/CON- 
TROLLL R - ■ Full 16 digits, with toll-call 
restrictor, programmable Can turn 5 
functions on/off Great tor selective call¬ 
ing. tool...$79 


RECEIVING 














ANTENNA SOFTWARE 

New Releases 

MN 2.00 analyzes free space antennas 2 3 times taster 
than before, with twice as many analysis segments avail 
able New plotting features enhance pattern shape and 
deta>l Better plot printouts Analyze almost any antenna 
made of wire or tutxng. in free space or over realistically 
modeled earth Compute forward gain, F/B. beam width 
side lobes, current, impedance. SWR. take off angle, and 
patterns Compute the interaction among several nearby 
antennas MN includes fcbranes of antenna and plot files, 
a file editor, and extensive documentation $75 
YO 2.00 foalures a poworlul new gam-F/B* SWR tradeoff 
mechanism, optimization across a frequency band, con 
trol of all sidelobes. and full EGA color Better designs, 
rucer plots YO optimizes Yagi designs by automatically 
adfustmg element lengths & spaongs tor maximum for 
ward gam, maximum F/B. and minimum SWR YO is ex 
tremely fast, and can compute several Inal designs per 
second YO includes models for gamma. T. hairpin, and 
beta matches, element tapering, mounting plates, and 
frequency scaling A Yagi library, tile editor, and exten¬ 
sive documentation are included $90 

Upgrade from previous versions for $50 & $60 Add 6% 
for California & foreign orders For IBM PC 

Send check or international money order to 
6flan Beezley. K6STI. 507-1/2 Taylot. Vista, CA 92084 


Amplifier Repair 

Alpha - Amcrilron - AMP - Henry 
Dentron - Hcathkii - TcnTec - Etc. 

_— 35 Years Experience as the — 

_ Service Manager with a = 

major manufacturer 

“X" K4BWC 


OMEGA 


\ * \fl 

Vua A Matter Card 


ELECTRONICS 

4209 Live Oak Road 
Raleigh, NC 27604 
919-832-1025 







'Coming soon to a shack near you. 
•Signals from space. 

• Catch some free. 

• We know how. 

• You can tool 



•Join AMSAT 

•Free brochure for SASE 


AMSAT 


PO BOX 27 

WASHINGTON, DC20044 


HI-PERFORMANCE DIPOLES* 


(t\*t «<«»' CwtWw lo (Ou> ■•ntan baq •• Imm N u* 

cfnw im mch »««i n«ng m Evened V iwurMa »**i Mopng OpuM 

c awn w nil q u »K| UtoKwlwaMi* [» !»» ' m»t»<p KqnaS xn . 

Pwwui mw* MOuCOD dll 

MPD S' a>M»il 1044 partsraipnc« 4 lp« 4 aif long I'O^ppd 

MPO 7 ao*Oa*m«. p*fo<ma«K« dtpoto it long MU *4 M 4 ppd 

HPOr laoaoaOMh. to*mine* <J-pol* 11 ) long »rs ppd 

SS 04 * 1(0 40 (0 20 14 10*4 sp*c* *•»•< 0 *po»* M long »! 2 Sppd 

SS 0 %* W 40 20 IS 10(4 spec# sevexiipoie specilf i 47 | 1 M WH 04 ppd 

SS 04 * 40 40 20 1444 space »•»•« tfipol* speclly l 44 If 1 M l Mppd 

*• Oends w'lh wide mulching tenge lune* 

IASI I»- relelogue ol to dipoles slope's end space saving wnigwe antennas 


'Slinky 

lor Apjrtmefn. \ 


Indoor Antenna 


lor ApartmeM. Motel, Attic. & Portable Use 
Small • Simp* • Fast • UtruM* • Effect** • 

Conplde Alti 18 ft Deaxatcx atvtr tndine 4 alk transpire* 
moumng hooks Ime and melon cue* *o» installation Arr/Ah^e 

Simpend m attc base*"** bedroom hakAsy ste'case 

horizontal ve*t<al or ben* im >!•«• 

Extend r a nwxJe 25p out of n an nstart 
Work all bands 40-10 w/ i 19*5 to meter i 6 V> 
a IS indoor antenna vraii Add-on 

Antennas West iu w. tv%.. 11 801*373*8425 I 


MOVING? 

Let circulation know 
60 days in advance. 

Ham Radio 

Greenvie. NH 03048-0498 
603-878-1441 


WRITE FOR 


BOOK 

CATALOG 


Foreign Subscription Agents 
for Ham Radio Magazine 

Mam Radio France 
SM Electronic 
20 bis Ave des Clarions 
F 89000 Auxerre 
France 

Ham Radio Canada 
C A R F 
PO Box 356 
Kingston ON 
Canada K7L 4W 2 
Prices in Canadian lunds 
1 yr $38 00. 2 yrs $67 00 

3 yrs $90 00 

Ham Radio Japan 
Katsumi Electronic Co . Lid 
27-S Ikegami 

4 Chome Ola Ku 
Tokyo 146 Japan 
Tolophone (03) 753^2405 

Ham Radio England 
c/oRSGB 
Lambda House 
C ran borne Road 
Pollers Bar 
Herts EN6 3JW 
England 


Ham Radio's Bookstore 

Greenville. NH 03048 
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IC-781 



HF Equipment 

List 

Juns 

IC-781 Super Deluxe HF Rig 

15995 00 

CallS 

1C 765 New. Loaded with Features 

3.149 00 

Calls 

1C 735 Gen CvgXcvr 

1099 00 

Call S 

1C 751A Gen Cvg Xcvr 

1699 00 

Calls 

1C 725 New Ultra-Compact Xcvr 

949 00 

CallS 

IC-575A 10m/6m Xcvr 

1399 00 

CallS 

1C 726 HF/50 MHz All Mode 

1299 00 

CallS 

Receivers 



1C R9000 100 kHz to 1999 0 MHz 

5459 00 

Cans 

IC-R7000 25 1300 ♦ MHz Rcvr 

1199 00 

CallS 

IC R71A 100 kHz 30 MHz Rcvr 

999 00 

Cans 

VHF 



IC-228A/H New 25/45w Mobiles 

509/539 

CallS 

1C 275A/H 50/I00w All Mode Base 

1299/1399 

Cans 

1C 28A/H 25/45W FM Mobiles 

469 /499 

Cans 

IC 2GAT New 7w HT 

429 95 

CallS 

IC-2SAT Micro Sized HT 

43900 

Cans 

IC-901 New Remote Mount Mobile 

1199 00 

CallS 

UHF 



IC-475A.H 25/75w All Modes 

1399/1599 

Cans 

IC 48A FM Mobile 25w 

509 00 

CallS 

IC 4SAT Micro Sized HT 

449 00 

Cans 

IC-4GAT New 6w HT 

449 95 

CallS 

IC-04AT FM HT 

449 00 

CallS 

IC-32AT Dual Band Handheld 

629 95 

CallS 

IC-3210 Dual Band Mobile 

739 00 

Cans 

1C 2500AFM 440/1 2 GHz Mobile 

999 00 

Cans 

IC-2400 144/440 FM 

899 00 

CallS 

220 MHZ 



1C 3SAT Micro Sized HT 

449 99 

CallS 

IC-375A All Mode, 25w Base Sta 

1399 00 

CallS 

1C 38A 25w FM Xcvr 

489 00 

CallS 

1.2 GHi 



IC-12GAT Super HT 

529 95 

CallS 


K ENWOO D 

1. KB 3 3 I 

^*1 


TS-940S 

HF Equipmant 

Uat 

Jun’e 

TS-960SD New Digital Processor HF 

S4399 95 

Cans 

TS-940S/ATGen CvgXcvr 

S2499 95 

CallS 

TS-440S/ATGen CvgXcvr 

1449 95 

CallS 

TS-140SCompact. Gen CvgXcvr 

949 95 

CallS 

TS-00OS HF P1u» 8m Xcvr 

1149 95 

CallS 

TL 922AHF Amp 

1749 96 

CallS 

Receivers 

R 5000 100 kHz-30 MHz 

104995 

CallS 

R 2000 150kHz 30 MHz 

799 95 

CallS 

RZ 1 Compact Scanning Racv 

599 95 

CallS 

VHF 

TS-71 1 A All Mode Base 25w 

1059 95 

CallS 

TR 751A All Mode Mobile 25w 

669 95 

CallS 

TM 231A Mobile 50w FM 

45996 

CallS 

TH-215A. 2m HT Has It All 

399 95 

Cans 

TH-25AT 5w Pocket HT NEW 

369 95 

CallS 

TM 731A 2m/70cm. FM. Mobile 

749 95 

Calls 

TM-621 2m/220, FM Mobile 

729 95 

Cans 

TM 701A 25w 2m/440 Mobile 

599 95 

Cans 

TH-75A 2m/70cm HT 

TBA 

Cans 

UHF 

TS-811A All Mode Base 25w 

1,265 96 

Cans 

TR-851A 25w SSB/FM 

771 95 

Cans 

TM 431A Compact FM 35w Mobile 

469 96 

CallS 

TH-45AT 5w Pocket HT NEW 

389 95 

Cans 

TH-55AT 1.2GHz HT 

524 95 

Cans 

TM-531A Compact 1 2 GHz Mobile 

569 95 

Cans 

220 MHZ 

TM 3530A FM 220 MHz 25w 

51995 

CallS 

TM-321A Compact 25w Mobile 

469 95 

CallS 

TH-315A Full Featured 2 5w HT 

41995 

CallS 



FT-767GX 

HF Equipment 

FT 747 GX New Economical 
Performer 

FT 757 GX II Gen CvflXcvr 

FT 787 4 Band New 

FL 7000 15m 160m Solid Stale Amp 

Receivers 

FRG 8800 150 kHz ■ 30 MHz 
FRG 960060 905 MHz 
VHF 

FT-411 New 2m Loaded MT 
FT 212RH New 2m, 45w Mobile 
FT 290R All Mode Portable 
FT-23 RrTT Mini HT 
FT-33R/T7 220 MHz HT 
FT-73R/TT 70cm HT 
UHF 

FT 712RH. 70cm, 35w Mobile 
FT 811 70cm built-in DTMF HT 
FT-790 R/lI 70cm/25w Mobile 
VHF/UHF Full Duplex 
FT 738R. New All Mode, 2m770cm 
FEX 736 50 6m. 10w Module 
FEX 736 220 220 MHz. 25w Module 
FEX 736 1 21 2GHz. lOwModule 
FT-690R MKII, 6m All Mode, port 
Dual Bander 

FT-4700RH, 2m/440 Mobile 
FT-470 Compact 2m/70cm Mobile 
FT-690 Rill 6m/l0w Mobile 

Repeaters 

FTR-2410 2m Repeaters 
FTR 5410 70cm Repeaters 

Rotators 

G 400RC lighl/med duty 11 sq M 
G-800SDX med./hvy duty 20 sq It 
G BOOS same/G 800SDX w/o presets 


A UNCO& A3TmN K Kantronics MFJ rfconoepty MIRAGE/KLM TE SYSTEMS 


INSTANT CREDIT WITH ICOM PREFERRED 
CUSTOMER CARD 


JUN'S 



?COM ' 

IC-28H, 2M Mobile 
List $499. 

Sale $399.95 
IC-228H.2M Mobile 
List $539. 

Sale $419.95 
IC-2AT $249.95 
IC-2400, 2M/440 FM 
IC 2500A, 440/1.2 GHz 


SE HA8LA ESPANOL 
FREE UPS CASH ORDER 
(MOST ITEMS MOST PLACES) 


JUN’S BARGAIN BOX 


(Limited Quantities) 



A KENWOOD 

TM-3530A, 220 MHz, FM 

Sale $349.95 

SPECIAL 
OVERSTOCK 
SALE PRICE 
CALL! 


TS-440S 
TS-140S 
TM-231A 


CALL 

FOR 

SALE PRICE 


((21 3 ) 390-8003 HZf 


•ONLINE” U.S. CALL DIRECTORY 

Hamcall service gives you all hams via 
your computer & modem Updated each 
month' Only $29 95 per year Unlimited 
use ■ you pay for phone call 

BUCKMASTER PUBLISHING 
Route 3. Box 56 
Mineral. Virginia 23117 
703/894 5777 visa/mc 800/282-5628 


NEW! 

The dilute "Anlcnni Itlhle" 
now In i thoroughly-revised, much-enlirgcd 
edition 

ANTENNAS 

2nd edition 

by John Kraus, W8JK 

Ohio State I’nlvcrslty 

Covers both theory arid iS applications lo practical 
systems. With design formulas, tables and refer¬ 
ences Over 1000 illustrations 
‘Modern, complete, a classic". Microwave Journal 
917 pages, hardcover $51.95 
Add $2 50 per book for shipping and handling U S. 
$5 00 elsewhere. 

CYC.NUS-QUASAR BOOKS 
P.O. hot 85, PowHI, Ohio 43065 
Tel. 614.548.7895 


TOWERS-b 1 "?' 

byALUMA • TUT OVERS 

Eaty to install Low Prices Crank ups lo 100 lee 

Ovr 36 types ilvmimim toweu mm ipceii 
tettgntf M mwwtKtorvi-wti* tar dtinti 

EXCELLENT FOR 

j, AMATEUR COMMUNICATIONS 


rrrzz- 



Modi If 


Truck 

Rw» lot 

Alummvm 

*V 

i 



T 


SPECIAL 
Font Sect-oi bO Ft 
Vin Moutilri CriM Up 


M#au» Trailer 1y»« 

ALUMA TOWER CO 

BOX 7806HR M 
VERO BEACH El 37961 7B06 
|407) 567 3473 FAX 407 567 343? 


^ 146 


^ 145 












deliver over 30 wall* Ol output allowriQ you 
lo hit the repeaters lull quieting white the low 
noise preamp remarkably improves tecep 
tions Ramsey Elec Ironies has sold thou 
sands of ? mtr amp kits but now we oiler 
completely wred and tested ? mli as well ?20 
MM/ units Both have all the teatures ol the 
high priced boosters at a traction ol the cost 
M 10? MIN POWf ft BOOSTER (10X power gj.nl 
f ully wired & tested $69 96 

PR ?0 WO MN/ rowi R B00STIR iR X power gam. 
Fully wired & tested $6995 


★ ALL NEW KITS ★ 


2 MTR & 220 BOOSTER AMP 

Here s a great booster lor any ? meter or 720 

MM/ hand held unit These power boosters t auSTi 


RAMSEY ELECTRONICS 

Quality Test Gear & Electronic Kits for Professionals and Hobbyists 


*89.95 RADAR 

*»• low cost rtw XIWJWOOpe**' '.Ida' *>« |llK*t r.J'» 

Ida«rt bean nnrtrv tokry hatattdW modan 'umianw 
ti*lu4H» 40 f tri.«g Mljt >nom Opvatot a.m 

oi*‘ • • < auto ranft (|0 fliQ'U' >aatoiyl dryptayt >n 

<r»4*y |*> npM Mwvim pr* now <m *t*t pa- w:tvW 
Itiphnr* nulpui paimrtt Iitlrmng lo * *u4( itapp**' yh.M 
Utn rwn r ie c .»**♦* cam 1r** aMtnna .not uvKidrd. mc 
'u'-ion Q VpL I a*«In ton*d aKme*Maw 
PC tlnpnna »II «Ktodn 1 .H 11 ABS (Ratto i aw * II 

*pyady\i>apnx*to'arMrttxwaiiook la'»wWmr 


*69 95 


hr ' - 'i ei IM i 1 aqua Ky • 

kl tix* meat*,. rtnrnly • fTHiUppUt 

trr tow WO • 001 Hi toMMtoa I 


PS-10B 1.5 GHz 
PRESCALER 


*89 95 


trlandi rna r ang* ol you. rawer 
countr to 1 60w • / tiaga p*»amp 

• (kmd* by WOO circuit'y ■ wpa< 
aanMnw rtO mV I r(KJi i • B*C 

i imnociort • 1 SON/ m 1 S MM/ out 

• 0"wsae» ounta* 


RADIOS 


20. 40 & 80 METERS 
HAM RECEIVERS 

Sanvfcvt J'l -war AM CW SSB *acfwt *v J 5- * 0 a* 0 ’1 U**j 
u i^j Mi MV K. n 'raiu'rd ''(Ni-C AMMt undbooki |r« than ', 
Amu* iboad SO ->a jud>o output Run oo WW Ms to canlro* 
ta,*id tort Si hr nd aflu. jumr .da§i *r ny rwtr*"*' **• ore r 
. jyrkrftrjth.n jugqrc AKSpUylx »u a-m u-rtnad q'jgn- . k 
i*L<i«nwm knobs Rr J w»" Inwyhad p-r.4asu4K.al tooa 
XI Mia 40 Mia • Ml* 

*24.95 7S *24.95 255 *24.95 


k THE COMMUNICATIONS 
$27Q5°° SERVICE MONITOR THAT 
^ f WORKS HARDER FOR LESS. 

Introducing COM 3 the new service monitor designed by service 
technicians for service techmuans It works harder lor less giv 
■ng you advanced tesimg capabilities at a very affordable price 
FEATURES • Direct entry keyboard with programmable memory 
• Audio & transmitter frequency counter • LEO bar graph fre 
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Elmer's Notebook 


Tom McMullen, W1SL 


EXPLORING 

MAGNETISM 

In last month’s column I mentioned an 
experiment using bell wire, a compass, 
and a battery in connection with mag¬ 
netic fields. It occurred to me later that 
perhaps some of you had never per¬ 
formed this experiment, or had never 
heard of it. It’s sometimes good to go 
back to basics and look at the princi¬ 
ples that make our world of electronics 
possible. 

The equipment 

The equipment list for this experiment 
isn't very long, and the cost involved 
is small. If you're a good scrounger or 
pack rat, you may not need to spend 
a cent. 

You'll need some wire — about 5 or 
6 feet of bell wire will do. (Bell wire is 
sometimes used to wire up door bells, 
hence its name.) If you buy it, you’ll 
probably have to purchase a roll of 25 
or 30 feet. You might have better luck 
in a hardware or electrical store than 
at an electronics shop. Bell wire is solid 
copper covered with insulation. If you 
can’t find bell wire, use solid copper 
wire of approximately 20 or 22 gauge, 
with either an enamel coating or plas¬ 
tic insulation. (Twenty-gauge wire is 
approximately the same diameter as the 
lead in a common mechanical pencil.) 

Next, you’ll need a power source. A 
C-size flashlight cell will do nicely. Be 
sure it’s fresh — this experiment soaks 
up current quickly. You can use an 
alkaline, carbon zinc, or mercury cell. 

CAUTION: Do not use NiCd cells or 
any storage battery / The high current 
capacity of these batteries will cause 
the wire to overheat quickly and may 
cause burns. 

The last item on the list is a compass. 
Any simple, inexpensive compass, like 



of pieces of tape to hold it down. 

If you have a battery holder that the 
C cell will slip into, use it. Otherwise, 
you’ll have to hold a wire on one end 
of the cell. Touch the other end of the 
wire to the positive cap of the cell while 
you watch the compass. It should swing 
quickly to a right angle from the wire. 
Don’t hold the wire on the cell any 
longer than necessary to see what the 
compass does. 

What did that? 


FIGURE 1 



The basic experiment requires a C cell, a 
piece of wire, and a compass. Tape the wire 
in place to hold it still, and place a small com- 
passon top of the wire or beside it. Be sure 
the wire is placed North and South as shown. 

those used by Scouts or sold by camp¬ 
ing outfitters, should work. 

After you've collected all the parts, 
clear a space on a wood (not metal) 
work surface and try some experiments. 

Cut off about 2 feet of wire, and bare 
the ends for approximately half an 
inch. If you have enamel insulated wire, 
you’ll need a bit of sandpaper to clean 
the insulation off. 

Place the wire on the table in an oval 
or rectangle, as shown in Figure 1. 
Place the compass either under or over 


When you completed the circuit 
from one end of the cell to the other, 
a heavy current started flowing through 
the wire. Current flow (electron move¬ 
ment) creates a magnetic field and the 
lines of magnetic force go around the 
wire. The compass needle aligns with 
them, just as it does with the earth’s 
magnetic field. 

Try it again; but this time reverse the 
battery. Which way did the compass 
point? This demonstrates another rule. 
If you reverse the direction of electron 
flow, the magnetic field also reverses. 
Move the compass away from the wire 
a little bit at a time, and note how far 
away it is before the field doesn't affect 
it. Make a note of the distance; I'll refer 
to it later on. 

Now let’s see what happens when 
the wire is coiled up, with several turns 
next to each other. Use a 1/4-mch 
wooden dowel or stick as a form. Wind 
20 or so turns of wire on the dowel, 
making the turns close to each other. 
Place this coil on the table, and tape 
the wires down as before. Put the com¬ 
pass right next to the coil, perhaps on 
top of it, (see Figure 2). Touch the wires 
to the cells and watch the compass. 
Which way did it point? It seems to 
point along the coil, right? Look closely 
at the coil. If the compass is pointing 
along the coil, then it’s also pointing at 
right angles to each individual wire in 
thecoil. Perhapsit moved more quickly 
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FIGURE 2 



V. 


"C" CELL 



Wind the wire into a coil around a wooden 
dowel and place the compass beside it or 
on top of it. Note the position of the N and 
S markings and the coil for this experiment. 


FIGURE 3 



Replace the wooden dowel with an iron bolt 
and note how much stronger the field is. You 
may have to move the compass more than a 
foot away before the field no longer affects it. 

this time than it did with the single wire 
you started with. This tells you that the 
magnetic field is stronger. How can this 
be? The current capability of the C cell 
is still the same, so the answer must be 
that the lines of force are more concen¬ 
trated by the wires being so close 
together. 

Next, put some metal in the field and 
see what it will do. Replace the 
wooden dowel with a 1/4-inch bolt, (see 
Figure 3). A plain, hardware store soft 
iron bolt will do (don’t use hardened 
steel). Tape the wires in place, with the 
compass beside the coil, and touch 
the wires to the battery. That compass 
snapped around smartly, didn't it? 
Move the compass near one end of 
the bolt and try again. The compass 
is telling you that the bolt is a magnet. 
(Even a soft iron bolt will stay magne¬ 
tized to some extent after the current 
stops flowing in the coil, so the com¬ 


pass will still point toward the bolt.) 

Move the compass away again, and 
see how far the field makes it move. 
Compare this with the results of the first 
experiment. Not only is the field more 
intense near the coil, but it affects the 
compass from farther away. Iron or 
steel concentrates and intensifies the 
magnetic field. This is one principle 
that makes electric motors, loud¬ 
speakers, power transformers, and 
hundreds of other devices work. 

Another experiment comes to mind, 
but we’ll have to cheat a bit on the 
equipment list. The compass isn’t fast 
enough to show what will happen. I’ll 
explain why in a moment. 

Instead of using the compass as an 
indicator, get an LED. A plain LED 
without any resistor in the base will do 
the trick. Wind a layer of wire on top 
of the previous winding. If you had 20 
turns on the first winding, make this 
second one twice as large — 40 turns. 
Remove the insulation from the ends 
of the wire and connect the LED to the 
bare ends. Clip lead connections are 
fine; there’s no need to solder them on. 

Tape the wires down to hold things 
steady, and touch the wires to the bat¬ 
tery. Watch the LED closely; note 
whether it flashes when you touch the 
wire, or when you remove the wire from 
the battery. Reverse the connections to 
the LED and try again. What happened 
this time? Which flash was brighter? 
Why didn’t the LED stay on? Here’s 
what’s going on. This is a very crude 
transformer (see Figure 4). The original 
winding is the primary; the extra wind¬ 
ing you added isthesecondary. The bolt 
serves as the core of the transformer to 
concentrate the magnetic field. 

Current flows when you touch the 
wires to the battery, generating a mag¬ 
netic field. This magnetic field cuts 
across the secondary wires, causing 
a current flow in that circuit. 

The LED is a diode which conducts 
in only one direction. Depending on 
the way it was connected in the circuit, 
it may have flashed when you touched 
the wire to the battery, or when you 
removed the wire. When you reverse 
the diode connections, the effect is the 
opposite of the first try. If you have two 
LEDs, you can connect them both in 
the circuit in parallel, but with opposite 
polarity. One will flash when you touch 
the wires, the other when you remove 
the wires. 

A magnetic field induces current 
flow in wires only when it’s moving 


across the wire (or when the wire is 
moving through the field). Because the 
power source is DC, the field builds up 
and then stabilizes, so you’ll see the 
LED flash while the field is building up. 
There’s no current flow in the secon¬ 
dary after the field stabilizes, so the 
LED isn’t on. When you remove the 
wire from the battery, the field col¬ 
lapses because there’s no electron flow 
to sustain it. As it collapses, it cuts 


FIGURE 4 


OPTIONAL 
SECOND LED 
(SEE TEXT) 

Vs 



1/4 U 

IRON BOLT-* 


SECONDARY 
40-50 TURNS 


PRIMARY 


"C" CELL Q 


A simple transformer is made by placing 
another winding on top of the first one. 
The second winding has more turns than 
the first one. You can use one or two LEDs, 
as explained in the text. 


across the secondary wires again. This 
creates current flow, and the diode will 
flash (if its polarity is right). By using 
two LEDs, you can demonstrate that 
the current flows in one direction as the 
field builds up and the other direction 
when the field collapses. The rule that’s 
confirmed here is that the direction of 
current flow depends upon the direc¬ 
tion of movement of the magnetic field 
relative to the wire. 

Now, why is the flash brighter when 
the wire is removed from the battery? 
It’s a matter of stored energy. The cur¬ 
rent flow is sustaining the magnetic 
field as long as the wire is connected 
to the battery. This is energy being 
used to keep the field in place, so you 
can say that some energy is stored in 
the magnetic field. It’s a bit like press¬ 
ing against a strong spring. As long as 
you're pushing against the spring, 
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you're using energy to hold it in place. 
When you stop pushing, the spring 
rebounds, and the energy you 
"stored” there while pushing against 
it is released by the spring when it 
returns to the original position. 

The stored energy in the magnetic 
field induces a greater current flow in 
the secondary winding of the trans¬ 
former. causing the LED to flash 
brighter. This is what makes automotive 
ignition systems work — the stored 
energy in the coil’s magnetic field cre¬ 
ates a very large spark when the points 
open. This is why you'll see a diode 
connected across the winding of relays 
used in transistorized equipment. The 
pulse generated by the relay coil when 
the circuit is turned off can ruin a sensi¬ 
tive transistor in a microsecond. The 
diode absorbs most of the energy and 
saves the transistor. 

As I mentioned earlier, the compass 
isn't useful as an indicator in this 
experiment. The pulse that lights the 
LE D is so brief that the compass needle 
doesn't have time to move before the 
pulse dies out. I had you wind more 
turns for the secondary of the trans¬ 
former so the voltage across the wind¬ 
ing would be increased. Because the 
primary winding gets its power from a 
1.5-volt cell, and there are always 
losses in a transformer, a secondary 
winding of the same number of turns 
produces much less than 1.5 volts in 
the pulse. If you have an oscilloscope 
or can borrow one. you can measure 
it. But with the inefficient iron bolt trans¬ 
former core, I d expect less than 1/2-volt 
output from a 1:1 winding ratio. By 
making the secondary winding twice 
as big, you increase the voltage 
enough that the LEDs will (lash easily 
- perhaps somewhere near 1 volt 
peak. 

We've just looked at some basic 
magnetic field principles, using a DC 
power source. Things work much the 
same way with AC magnetic fields, but 
the fields keep changing direction with 
the frequency of the power source. 
This is the basis for Amateur Radio 
communications. The end result of all 
the circuitry in your transmitter is that 
an alternating current (radio frequency) 
m your antenna creates a magnetic 
field that intercepts another antenna 
and generates a minute current flow in 
it. The receiver circuitry attached to that 
antenna lets the other person hear 
what you say It's almost like magic, 
isn't it? Q3 
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short circuit 

Art Correction 

In the October issue the DPDT switches at the top ol 
Figure 1 on page 47 of KD9SV's article "Variable Gain 
160-Meter Preamp" were shown incorrectly. They should 
have appeared as shown in the corrected drawing below 
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HAM MART 


Ham Radio's guide to help you 
find your local Amateur Radio 
Dealer 

CALIFORNIA 

A-TECH ELECTRONICS 
1033 Hollywod Way 
Burbank, CA 91505 
(818) 845-9203 

New Ham Store and Ready to Make a 
Deal! 

JUN'S ELECTRONICS 
3919 Sepulveda Blvd, 

Culver City, CA 90230 
(213) 390-8003 
(800) 882-1343 Trades 
Habla Espanol 

COLORADO 

ALLIED APPLIANCE & RADIO 
4253 South Broadway 
Englewood, CO 80110 
(303) 761-7305 

1 (800) 321-7305 (Orders only) 

Rocky Mts Amateur/Shortwave Specialists, 
Ten-Tec, Yaesu, JRC-NRD, Sony , MFJ, 
KLM, and other fine gear. New and used. 
Visa/MC. Antennas, books, discount prices 
too 1 

COLORADO COMM CENTER 
525 East 70th Ave. 

Suite One West 

Denver, CO 80229 

(303) 288-7373 

(800) 227-7373 

Stocking all major lines 

Kenwood Yaesu, Encomm, ICOM 

CONNECTICUT 

HATRY ELECTRONICS 
500 Ledyard St. (South) 

Hartford, CT 06114 
(203) 527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 

DELAWARE 

AMATEUR & ADVANCED 
COMMUNICATIONS 
3208 Concord Pike 
Wilmington, DE 19803 
(302) 478-2757 

Delaware’s Friendliest Ham Store. 

DELAWARE AMATEUR SUPPLY 
71 Meadow Road 
New Castle, DE 19720 
(302) 328-7728 
(800) 441-7008 

Icom, Ten-Tec, Microlog, Yaesu, Kenwood, 
Santee, KDK, and more. One mile off 1-95, 
no sales tax. 


FLORIDA 

AMATEUR ELECTRONIC SUPPLY 

1898 Drew Street 

Clearwater FL 33575 

(813) 461-4267 

Clearwater Branch 

Wesl Coast’s only full service 

Amateur Radio Store 

Hours Mon.-Fri. 9-5:30, Sat. 9-3 

AMATEUR ELECTRONIC SUPPLY 
621 Commonwealth Ave. 

Orlando, FL 32803 

(305) 894-3238 

Fla. Wats: 1 (800) 432-9424 

Outside Fla: 1 (800) 327-1917 

Hours Mon.-Fri. 9-5:30, Sat. 9-3 

HAWAII 

HONOLULU ELECTRONICS 
819 Keeaumoku Street 
Honolulu, HI 96814 
(808) 949-5564 

Kenwood, ICOM, Yaesu, Hy-Gain, Cush- 
craft, AEA, KLM, Tri-Ex Towers, Fluke, 
Belden, Astron, etc. 

IDAHO 

ROSS DISTRIBUTING COMPANY 
78 South State Street 
PO. Box 234 
Preston, ID 83263 
(208) 852-0830 

Mon. 9-2: Tues.-Fri. 9-6, Sat. 9-2 

Stock All Major Brands 

Over 7000 Ham Related Items on Hand 


ILLINOIS 

ERICKSON COMMUNICATIONS, INC. 
5456 N. Milwaukee Avenue 
Chicago, IL 60630 
(312) 631-5181 

Hours: Mon. - Fri. 9-5:30. Sat. 9-3 


INDIANA 

THE HAM STATION 
220 N. Fulton Avenue 
Evansville, IN 47710 
(800) 523-7731 
(812) 422-0231 

ICOM, Yeasu, Ten-Tec, Cushcraft, Hy-Gain, 
AEA & others. 

MARYLAND 

MARYLAND RADIO CENTER 
8576 Laureldale Drive 
Laurel, MD 20707 
(301) 725-1212 
(800) 447-7489 

Kenwood, ICOM, Ten-Tec, Kantronics. Full 
service dealer. 

Mon.-Fri. 10-8, Sat. 9-5 


MASSACHUSETTS 

TEL-COM, INC. 

675 Great Road, Rte. 119 
Littleton. MA 01460 
(508) 486-3400 
(508) 486-3040 

The Ham Store of New England 
You Can Rely On 

MISSOURI 

MISSOURI RADIO CENTER 
102 NW Business Park Lane 
Kansas City, MO 64150 
(800) 821-7323 
Missouri: (816) 741-8118 
ICOM, Kenwood, Yaesu 
Same day service, low prices. 

NEVADA 

AMATEUR ELECTRONIC SUPPLY 
1072 N. Rancho Drive 
Las Vegas. NV 89106 
(702) 647-3114 

Dale Porray “Squeak," AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 

NEW HAMPSHIRE 

RIVENDELL ELECTRONICS 
8 Londonderry Road 
Derry, N. H. 03038 
(603) 434-5371 

Hours Mon.-Sat. 10-5; Thurs. 10-7 
Closed Sun/Holidays 

NEW JERSEY 

ABARIS SYSTEMS 
276 Oriental Place 
Lyndhurst, NJ 07071 
(201)939-0015 
Don WB2GPU 

ARRL, Astatic, Astron, B&W, Belden, 

Bencher, Hustler, Kenwood, Larsen, RF 

Concepts, Tonna and much, much more! 

Tues.-Fri. 10AM-730PM 

Thurs. 10AM-9:OOPM 

Sat. 10AM-4:00PM 

Visa/MC 

KJI ELECTRONICS 
66 Skytop Road 
Cedar Grove, NJ 07009 
(201) 239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM, Mirage, ICOM, Larsen, 
Lunar, Astron. Wholesale - retail. 
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UNIVERSAL AMATEUR RADIO. INC 

MADISON ELECTRONICS SUPPLY 

NEW YORK 
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VHF COMMUNICATIONS 
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280 Tiffany Avenue 

PENNSYLVANIA 
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Jamestown, NY 14701 
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(716) 664-6345 

HAMTRONICS 

equipment All the essentials and exlras for 

Open 8 00 AM till 5 30 PM 

Div of Trevose Electronics 

the "ham.' 1 

Evenings. Saturday and Sunday by appoint- 

4033 Brownsville Road 


mem Western New York's finesl Amateur 

Trevose, PA 19047 

WISCONSIN 

dealer Featuring ICOM "The World System " 

(215) 357-1400 



Same Location lor over 30 Years 

AMATEUR ELECTRONIC SUPPLY 



4828 W Fond du Lac Avenue 

OHIO 
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Milwaukee. Wl 53216 

AMATEUR ELECTRONIC SUPPLY 
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28940 Euclid Avenue 

K COMM dba THE HAM STORE 

Wise Wats 1 (800)242 5195 

Wickchtte OH 44092 (Cleveland Area) 

5707A Mobud 

Outside Wise 1(800)558 0411 

(216) 585 7388 

San Antonio, TX 78238 

Mon -Fn 9-5 30. Sal 9 3 

Ohio Wals 1 (800) 362 0290 

(512)680 6110 


Outside Ohio 1(800)3213594 

(800) 344-3144 


Hours Mon -Fn 9-5 30. Sal 9 3 

Slocking all mapr lines San Antonio's Ham 



Store Great Prices Greal Service Factory 


DEBCO ELECTRONICS. INC 

authorized sales and service 


3931 Edwards Road 

Hours Mon. Fn 10 6. Sat 9-3 

Dea/prs' 

Cincinnati OHIO 45209 



(513)531-4499 


YOU SHOULD BE HERE TOO' 

Mon -Sal 10AM 9PM Sun 12Noon 6PM 


Contact Ham Radio now for 

We buy and sell all types ol eteclromc parts 


complete details. 


PC Slow Scan $149.95 I I THE MULTIPLE RECEIVER SOLUTION 


A complete slow scan television station tor your 
IBM PC or compatible Send and receive mages 
in up to 10 shades ot gray depending upon your 
graphics card and printer 

Includes 

Demodulator Modulator 75 Page Manual 
Software Tutonal Cassette 

Hequres 

Ham transceiver PC with 640K Paralel Port 
Graphics Card Tape Recorder Senalport 
Slow Scan Formats: 8 12,(7 23.34,36,46 72 sec 

’ 4k , > • 



Software Systems Consulting 
1303 S. Ola Vista 
San Clemente, CA 92672 
(714) 498-5784 


4 Channel Signal-to Noise Voter 

» f •pjndjble to 3 ? Channel by Ju\t Adding Cards 
► Continuous Voting 

* LED Indicators of COti4nd Vutrd SiqtuK 

' Built m Cahhulof 

• Remote Voted lnd*Jli»s Pinned Out 

4 '7 * 6 DouWr Sided Gold Plated 44 Pm Caid 

Remote Disable Inputs 

MORI 

Built, tested and calibrated with manual 

$350.00 

Telephone interlace now available 
Foi mote inhumation call 01 write 

OOUG HALL ELECTRONICS 

Voter Department 
815 E Hudson Street 
Columbus. Ohio 43211 
(614) 261 8871 



R-7000 Widespan Panadaptor 

Panadaptor especially designed 
for the R-7000 receiver. For use 
with a standard scope. Variable 
span width from I to 10 Mhz. 
Uncover unknown elusive signals. 
Complete with all cables. & 90 day 
worranty. $349.95 Shipped. Pa. 
res. add 6%. 

GTI Electronics 

RD 1 BOX 272 
Lehighton, Pa. 18235 
717-386-4032 
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"NEW" DUAL & TRI BAND SUPER 
"LINEAR" ANTENNAS 


MODEL FREQUENCY GAIN 




POWER LENGTH 


CA 2X4M 

140-155 MHz 
440-460 MHz 

CA 2X4SR 

146 MHz 


CX 901 

446 MHz 
1.2GHz 

6 OdB 

8 48B 

I50W 


146 MHz 

3 OdB 


(X 801 

446 MHz 

1.2 GHz 

6 BdB 

9 6dB 

I00W 

CA 630TN 

146 MHz 

446 MHz 

2.15dB 

2 I5d8 

150W 



NEW! ULTRA COMPACT 
SWR/POWER METERS 

_ CM 200 144-150 MHz 

JHB| CM 300 200-250 MHz 
-I-Ejjai . CM 400 420 460 MHz 
CM 420 140-460 MHz 
>:; >^ -1 CM 900 850-950 MHz 
CM 1200 1250-1350 MHz 
DEALERS INQUIRIES WELCOME 


CALL YOUR DIALER 


W 


1275 N Grove Si 
Anaheim, CA 92806 
(714) 630 4541 
FAX(714)630 7024 


• Ailvanced Technology 

Ri cC omm • 


HandiPacket P ° cTjTiUTUD LlefT ET 





& Tested - 
NOT A KIT! 


NOW YOU CAN HAVE YOUR PACKET... AND TRAVEL TOO! 

» "Open Squelch" DCO circuitry for faster, more reliable per- I ^OW $ ■ AQC 

lormance * Compact size * Attaches to your belt, handle- I Q^|_y ^ 


* "Open Squelch" DCD circuitry for faster, more reliable per¬ 
formance * Compact size * Attaches to your belt, handie- 
talkie or handheld computer * Rugged construction with superb 
RF shielding (no birdies in your radio) * Standard battery pack 
provides over 12 hours of operation * Advanced Personal Mail 
Box S KISS mode Included * 32 k-bytes of RAM * Complete 
with belt clip, cables, battery pack & charger, comprehensive 
manual * 30 day money-back / One year warranty parts & labor 


Order early In time tor Christmas! 


for complete tnlo 6 specrhceltons 
Cal'<813) 874 ?9&0 To Order Cali 

Toll Froo: 1-800-223-3511 

Minor Ctedd Cards Accepted 1 


PacComm • 3652 West Cypress Street • Tampa. Florida 33607 

Please send □ HandiPacket □ More Information □ FREE Catalog 


Address 


Slate_Zip_ 


Card» _ 


Exp Date 


MONEY BACK GUARANTEE! Add $4 00 shipping handling per order FL residents add 6 sales lax 
Maior Credit Card give number expiration and signature FAX 613 872 8696 



Published 

Bi-Monthly 


Read All About Your 
Favorite Modes Of 
Digital Communications! 

* Subscribe Today! * 

Digital Digest 

4063 N. Goldenrod Road 
Winter Park, FL 32792 


®16°P 


PerYear 

*22 OO Elsewhere 


Payiilxe n U5 Fund* Only Ore* or MO Preferred 


RFI KIT 


Use ferrite beads to keep RF out of your 
TV. stereo, telephone, etc Kit includes one 
dozen beads, one dozen toroids Vi" to 
1'/«" diameter, three "split beads" and our 
helpful RFI lip sheet Everything needed 
to lix most RFI problems $15 + S3 ship¬ 
ping U.S. and Canada. 7<Vb in CA. 

Free catalog and RFI lip sheet on request 


PALOMAR 

ENGINEERS 


Box 455, Escondido, CA 92025 
Phone: (619) 747-3343 



R 


1989 U.S. CALL DIRECTORY 

(on microfiche) 


Call Directory - by callsign $6 

Name Index - by last name $fl 

Geographic Index by slale/cily $6 

All three - $20 
$3 shipping per order 
BUCKMASTER PUBLISHING 
Route 3. Box 56 
Mineral, Virginia 23117 
703/094-5777 visa/mc 800/282-5628 


■ 
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FLEA MARKET 


RATES Noncommercial ads IOC per word; 
commercial ads 60C per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N. H, 03048. 


BEGINNER’S RADIO CLEARINGHOUSE. On a space avail¬ 
able basis, we are going to offer you, OUR SUBSCRIBER, 
free of charge, a chance to find a home for your used equip¬ 
ment with a new Ham. Please send us a short description of 
what you want to sell along with price, name, address and 
phone number. We’ll run it once in a special section of the 
classified ads under the heading of BEGINNER'S RADIO 
CLEARINGHOUSE. Please limit your ad to 20 words or less. 


NYE-VIKING straight key w/base $10. 1990 North American 
Callbooks $24.75 postpaid. D. Heise, AA6EE, 16832 Whirl¬ 
wind, Ramona, CA 92065. (619) 789-3674 eves. 


WAVETEK TECHNICIAN NEEDED. If you have experience 
with the 3001 Signal Generator, I need help repairing mine. 
Dan Marshall, K5UTV, 8240 Mpack Expy, #395, Austin, 
TX 78759. (512) 343-6262 


10 Mtr FM Hy-Gain CB Board with instructions $9.95 FM DET 
Kit $7.00. 40 channel switch $5.00. Crystal $5.00. SQ/VOL 
pots $2.00/pair. All for $24.95 plus $2.00 s/h. MORNING DIS¬ 
TRIBUTORS, PO Box 717, Hialeah, FL 33011 (305) 884-8686 


HAM SOFTWARE IBM/Compatibles 10 disks $26.95. 
MC/VISA/Discover. N5ABV EAPCO/H, Keller, TX 76248-0014. 
(817) 498-4242. 1-800-869-7208. 


WANTED: Old, unique and foreign bugs. Smiley White, PO 
Box 5150, Fredericksburg, VA 22403. (703) 373-0996. 


FOR SALE: Due to health must sell Amateur and Broadcast 
radios, books, magazines, tubes and miscellaneous parts. Tel¬ 
etype machines and more. Appreciate a Iona 45-cBnt SASE 
K4UJZ, Russ Olmsted, 608 W. Thompson Lane, Murfrees¬ 
boro, TN 37129 


WANTED: Schematic, Regency HR-212. Will pay for copy¬ 
ing. KB4LBK, 3247 Lynmouth St, Memphis. TN 38118. 


HT-CLONE BATTERIES: ICOM: BPS $42.95, BP-3S (2xBP3 
Wall Chg) $42.95, YAESU: FNB2 $21.95, FNB10S/FN812 
$45.50, SANTEC 142/442/1200 $22.95. “REBUILDING: 
SEND-UR-PACK” ICOM BP3 $20, BPS $28, BP7/8 $34, BP70 
$35. YAESU: FNB9 $19 FNB10 $24 FNB4/4A $37, Kenwood 
PB21 $18, PB25/HK/26 $25 “U-DO-IT REPAIR INSERTS" 
ICOM: BP3 $16.95, BP5 $2.95, BP7/8 $28.95, Kenwood: PB21 
$12.95, PB24/25/26 $19.95, Tempo: Si-15/series $22.95, 
YAESU: FNB9 $14.95, FNB10 $18.95, FNB4/4A $32 95, 
Azden: 300 $19.95. PORTA-PAC w/chgr 12V5AHr $49.95, 
1400LT Pack (25-3520/No-Plug) $54.95 ‘TELEPHONE/ 
PAGER & COMMERCIAL PACKS" “FREE CATALOG" 
$3 shipping/order. PA +6%. VISA/MC + $2. (814)623-7000. 
CUNARD ASSOCIATES, Dept H, RD 6, Box 104, Bedford, 
PA 15522. 


FOR SALE: ICOM at 500 automatic antenna tuner. Used once. 
Price $350 Don Turner, 3764 Nightingale Dr, Cincinnati, OH 
45227. 


POLICE/FIREFIGHTER HAMS. Please send your call, name, 
address, rank, department name for inclusion in special 
roster, available early 1990. Capt. Bob Blakeslee, N2IHQ, 
1-1/2 Macomber Avenue, Binghamton, NY 13901. 


KD9KW QSLs. Globe, Eagle, Tower, and State Outline 
designs. $9/100, $15/300, $33/1000. Shipping included. 
Guaranteed correct! Free samples. Shell Printing, Box 50B, 
Rockton, IL 61072. 


HALLICRAFTERS RECEIVERS 1947-1956 models $25-$75 
Have lots of test equipment for trade or sale. Need Yaesu 
FT2700RH mobile, Motorola Molon 70 base station, CE-3 test 
sel K6KZT. (805)528-3181. 


NEW UNJDEN SCANNER. 100 channels 25-512 MHz Mobile 
unit w/all extras. Also handheld unit. M.K. 201-991-9280. 


FOR SALE: Ten-Tec Paragon line, complete with mike, power 
supply, antenna tuner and voice synthesizer. KL7BT, A.C. 
Perry, Box 871643, Wasilla, Alaska 99687. Phone (907) 
376-4854, 


RTTY JOURNAL published 10 times per year lor those 
interested in digital communications. Read about RTTY, 
AMTOR, MOS’S, PACKET, RTTY DX and Contesting. Plus 
technical articles concerning the digital modes. $12.50 per 
year (foreign higher). RTTY JOURNAL, 9085 La Casita Ave, 
Fountain Valley, CA 92708. 


CUSTOM MADE EMBROIDERED PATCHES. Any size, 
shape, colors. Five patch minimum. Free sample, prices and 
ordering information. HEIN SPECIALTIES, Inc,, 7960 SW 
Manitou Trail, Glen Arbor, Ml 49636. (616) 334-4385. 

IBM-PC RTTY/CW. New CompRtty II is the complete 
RTTY/CW program for IBM-PC’s and compatibles Now with 
larger buffers, better support for packet units, pictures, much 
more Virtually any speed ASCII, BAUDOT, CW. Text entry 
via built-in screen editor! Adjustable split screen display. 
Instand mode/speed change. Hardcopy, diskcopy, break-in 
buffer, select calling, text file transfer, customizable full screen 
logging, 24 programmable 1000 character messages. Ideal 
for MARS and traffic handling. Requires 256k PC or AT com¬ 
patible, serial port. RS-232C TU. $65. Send call letters (includ¬ 
ing MARS) with order. David A. Rice, KC2HO. 144 N. Putt 
Corners Rd, New Paltz, NY 12561. 


WANTED: MX-2995 dual trace plug-in preamplifier for 
OS-117 oscilloscope. Must be in good working condition. C.A. 
Carhoun. Call collect (508) 486-8454 weekends. 


LET THE GOVERNMENT FINANCE your small business. 
Granls/loans to $500,000. Free recorded message: 707- 
448-0270. (KH5). 


ICOM, KENWOOD & YAESU OWNERS: Informative separate 
Newsletters. 10th year. USA bulk ($10.50) F.C. ($12.50) 
Canada ($13.00). Elsewhere ($14.00 & $18.00). Free catalog. 
Send 45-cent SASE. International Radio Computers, Inc., 751 
South Macedo Blvd, Pori St. Lucie, FL 34983. Tel (407) 
879-6868. 


MORSE TERMINAL for Radio Shack Color Computers with 
interface cables $42.95. Free Catalog. Dynamic Electronics, 
POB 896, Hartselle, AL 35640. (205) 773-2758. 


WIRE ANTENNAS and accessories. Antennas from $10 
Coffee cups, callsign plaques. SASE for list. W8EV Products, 
205 W. First St, Arcanum, Ohio 45304. 


BEAT THE COLOf Melbourne, FL QTH: 4:2:2 (3100 sq/ft) 
house. 1.6 + acres, 220V wired shack with coax races built 
in, RHON/25 pad, workshop, pool, sprinkler system, in the 
country no restrictions, many tall pines and oaks, easy com¬ 
mute to Cape Canaveral, close to fishing/beaches/shopping, 
SAE for details and photos, $209,000. N0DH/4. 


DIGITAL AUTOMATIC DISPLAYS. Any Radio. Be specific. 
Large 45 cent SASE. GRAND SYSTEMS, POB 2171, Blaine, 
WA 98230. 


SLEP SPECIALS: Military USM-207 frequency counter, solid 
state, range 0-500 MHz, eight digit readout, high stability crys¬ 
tal oven oscillator, lab quality $185.00, HP606A signal gener¬ 
ator 50 kHz to 65 MHz, calibrated output, ideal for Amateur 
repair $295.00, military HP USM-281A oscilloscope (180A) 
solid state 50 MHz, dual channel, with 1801 A, 1821 A, plugins, 
portable $295.00, military TS-510A signal generator io MHz 
thru 420 MHz, calibrated output, MILA/ersion HP608D 
$195.00, HP616A microwave signal generator 1.8 GHz thru 
4.2 GHz $275.00, military ME-26D/U VTVM with probes, fre¬ 
quency response 20CPS to 700 MHz $65.00, have quantity, 
all lab calibrated/guaranteed, VISA/MC or check, add ship¬ 
ping, write/phone Bill Slep, 704-524-7519, SLEP ELEC¬ 
TRONICS COMPANY, Highway 441, Otto, NC 28763. 


AVANTEK ATF10135, $12.00, MMIC’s, P C. board. SASE: 
WA3IAC, 7148 Montague St, Philadelphia, PA 19135. 


“HAMLOG” COMPUTER PROGRAM. Full features, 17 mod¬ 
ules Auto-logs. 7-band WAS/DXCC Apple $19.95. IBM. 
CP/M, KAYPRO, Tandy. Cl28 $24.95. HR-KAlAWH, POB 
2015, Peabody, MA 01960. 


FREE Ham Gospel Tracts, SASE, Steve Forst, N3FTT, 5133 
Gramercy, Clifton Heights, PA 19018. 


WANTED: Ham equipment and other property The Radio 
Club of Junior High School 22 NYC, Inc. is a nonprofit organi¬ 
zation, granted 501(C) (3) status by the IRS, incorporated with 
the goal of using the theme of Ham Radio to further and 
enhance the education of young people nationwide. Your pro¬ 
perty donation or financial support would be greatly 
appreciated and acknowledged with a receipt for your tax 
deductible contribution. All of the “22 Crew" want to wish our 
friends and supporters worldwide the very best Holiday Sea¬ 
son ever. "Education thru Communication" celebrates its 
tenth anniversary thanks to you. Please write us at: PO Box 
1052, New York, NY 10002. Round the clock hotline: (516) 
674-4072. 


450 MHz SPECTRUM ANALYZER. Adapted from Nov 85 QST 
article by Al Helfrick, K2BLA. Features: Three digit LED cen¬ 
ter frequency digital readout. 12 positron calibrated Scan 
Width, 1 kHz to 50 MHz, switchable bandwidth; Wide 5 300 
kHz, Narrow 5 10 kHz. Use your low frequency scope for the 
display portion. Switchable 10 kHz video filter. Variable IF 
attenuator, LOG output calibrated in 10 db steps. For com¬ 
plete kit, order #450-KIT $459.95 plus $4.50 s/h. For assem¬ 


bled and tested unit, order 450-AST, 
$799.95 plus $6.50 s/h. Calif residents add 6 % sales tax. For¬ 
eign orders add 15% for shipping. A & A Engineering, 2521 
W. LaPalma, #K, Anaheim, CA 92801. (714) 952-2114. 


IMRA International Mission Radio Association helps mission¬ 
aries. Equipment loaned. Weekday net, 14.280 MHz, 1-3 PM 
Eastern. Nine hundred Amateurs in 40 countries. Rev. Thomas 
Sable, S.J., University of Scranton, Scranton, PA 18510. 


ANALOG AND RF CONSULTING for the San Francisco Bay 
area. Commercial and military circuits and systems. James 
Long. Ph.D., N6YB (408) 733-8329. 


FOR SALE: One Kenwood Transceiver (brand new) model 
TS-440S equipped with auto tuner and voice synthesizer. Paid 
over $1600.00. Will take best offer. Have other interest. 
Ed Summerill, W9HVZ. 


RTTY JOURNAL-Now in our 36th year. Read about RTTY, 
AMTOR, PACKET, MSO'S, RTTY CONTESTING, RTTY DX 
and much more. Year’s subscription to RTTY JOURNAL 
$10.00, foreign slightly higher. Order from: RTTY JOURNAL, 
9085 La Casita Ave., Fountain Valley, CA 92708 


RUBBER STAMPS: 3 lines $5.00 PPD. Send check or MO 
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. 
SASE brings information. 


ELECTRON TUBES: Receiving, transmitting, microwave... all 
types available. Large stock. Next day delivery, most cases. 
DAILY ELECTRONICS, PO Box 5029, Compton, CA 90224. 
(213) 774-1255. 


RECONDITIONED TEST EQUIPMENT $1 25 for catalog 
Walter, 2697 Nickel, San Pablo, CA 94806. 

COMING EVENTS 

Activities — “Places to go . . 

INDIANA: December 31. South Bend, Hamfest Swap & Shop, 
December 31, last day of 1989 BEFORE New Year's Day at 
CENTURY CENTER downtown on U.S. 33 ONEWAY North 
between Trustcorp Bank Building and river. Four lane high¬ 
ways to door from all directions. Tables: $5/5 ft. Round; 
$15/8x2.5 rectangular; $20/8 ft. Wall locations; Over half acre 
on carpeted floor. Electric NO charge— Bring long cord. Talk 
in 52, 39, 09, 94, 145.29. Call 219-233-5307, write Wayne 
Werts, K9IXU, 1889 Riverside Drive, South Bend, IN 46616. 


WISCONSIN: January 13 The 18th annual Midwinter Swap- 
fest, sponsored by the West AIIjs Radio Amateur Club, 
Waukesha County Expo Center Forum. 8 AM to 3 PM. Admis¬ 
sion $2/advance; $3/door. Amateur exams. Great food. For 
tickets or information SASE to WARAC Swapfest, PO Box 
1072, Milwaukee, Wl 53201. 

OPERATING EVENTS 

“Things to do . . .” 

December 20: The Providence, Rhode Island, Radio Associ¬ 
ation, WlOP, will operate from 0000-0500Z on 1.825 mew to 
celebrate its 70th anniversary. A 400 cycle AC note will 
simulate the spark signal from the PRA in 1919. For a com¬ 
memorative certificate SASE to PRA, WlOP, 1 Ludlow Street, 
Johnston, Rl 02919. 


December 30-January 1: The Relay Repeater ARC will 
operate KE6PE 16002—0400Z each day, to commemorate 
the 101th anniversary of the Tournament of Roses, 101 
years of the Rose Parade and 76 years of the Rose Bowl 
Game. Sugg Freq: 14.260,21.335 and 28.450 Novice/Tech. 
For certificate send QSL and 9x12 SASE to Relay Repeater 
Club, PO Box 81, Arcadia, CA 91006-5019. 


YOUTH LINK NET. Open to all Hams under age 18. Satur¬ 
days at 2000 UTC, 28.425 MHz. For more information con¬ 
tact Net Control, George Manning, WB5NMH, 602 Glendale 
St, Burkburnett, TX 76354. 


FREE 1989-90 Florida two meter repeater directories are cur¬ 
rently being distributed by the Hernando County Amateur 
Radio Assn, of Brooksville, FL. Ask for one at any official 
Florida Welcome Center or SASE to Repeater Directory, Her¬ 
nando County ARA, POB 1721, Brooksville, FL 34605-1721. 


LICENSE EXAMS: Middlesex Amateur Radio Society (MARS) 
has scheduled the following exams: December 12- United 
Methodist Church, 381 Main Street, Portland, CT. 6:45 to 9 PM. 
To pre-register call Ed Kerns, KN9Y (203) 342-3400. Walkins 
allowed. The Middlesex ARS meets every Tuesday evening 
at 7 PM at the United Methodist Church. All are welcome. 


LAUREL ARC monthly (except December) Amateur exam ses¬ 
sions for all license classes. No fee is charged. Pre-regisiration 
is required. Call (301) 725-1212, Maryland Radio Center, 8576 
Laureldale Drive. Laurel, MD 20707. 


NORTH COAST ARC 1989 LICENSE EXAMS. 12:30 PM, 
Saturdays December 9. N. Olmsted Community Cabin, S of 
Lorain on W. Park. Novice thru Extra. Walkins allowed. Talk 
in 145.29 repeater. For information Dan Sarama, KB8A, 15591 
Rademaker Blvd, Brookpark, Ohio 44142. 267-5083 or Pau¬ 
line Wells, KA8FOE, Rick Wells. K8SCI, 777-9480/779-0999. 


AMATEUR RADIO CLASSES: For those people interested 
in obtaining a Novice (basic level) Ham license or upgrading 
to Tech/General, the Chelsea Civil Defense, in cooperation 
with QRA Radio Club, will sponsor Amateur Radio Commu¬ 
nications classes evenings at Chelsea High School starting 
MARCH 7, 1989. For more information write Frank Masucci, 
K1BPN, 136 Grove Street, Chelsea, MA 02150. Please 
enclose your telephone number. 


THE MIT UHF REPEATER ASSOCIATION and the MIT Radio 
Society offer monthly HAM EXAMS. All classes Novice to 
Extra. Wednesday, DECEMBER 20, 7 PM, MIT Room 1-150, 
77 Mass Avenue, Cambridge, MA. Reservations requested 
2 days in advance. Contact Ron Hoffmann at (617) 484-2098. 
Exam fee $4.50. Bring a copy of your curreni license (if any), 
two forms of picture ID, and a completed form 610 availab' 
from the FCC in Quincy, MA (6t7) 770-4023. 



ADVERTISER’S INDEX AND READER SERVICE NUMBERS 

Listed below are the page and reader service number lor each advertiser in this issue. For more information on their 
products, select the appropriate reader service number make a check mark in the space provided Mail this lorm to 
ham radio Reader Service, I.C.A., P O Bo* 2558, Woburn, MA 01801 
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' Please contact this advertiser directly. Please use before January 31,1990. 
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an advertising program tailored to suit your needs. 
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THE ULTIMATE IN PC FAX 


J *4‘. 1 



PC HF FACSIMILE 4.0 $99 


A complete facsimile reception system 
for the IBM PC or Compatible. Receives 
up to 16 intensity levels. 

Includes: 

Demodulator SO Page Manual 

Software Tutorial Cassette 

f requency I.ist Interpretation Guide 

features: 

Print on Epson, or HP baser Jet 

Disk Save, Zooming, Image processing 

Unattended linage Capture and much more 


PC GOES/WEFAX $250 


Di-signcri to receive images directly from 
U.S. mid Soviet meteorological satellites. 
Includes ull of the above feature plus 
a complete orbital tracking sytem and 
resolution of up to 256 gruy levels. 


Software Systems Consulting 
1303 S. Ola Vista, San Clemente, CA. 92672 

(71 4 )- 498-5784 
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• Complete Monitoring ol Video 
and Audio before and during 
Transmit 

• FM. AM. or both Modes ot 
operation. 

• VU Meters for Audio and Video 
Monitoring. 

• Band Change any time and still 
use the main Control Unit. 

• Low Loss coax is NOT required 
for any Band 

• Buill in White Clipper 

• AGC in the MIC Amp 

• SMOOTH TOUCH Control on 
all Swilches. 

• EASY lo Use 

• Many More FEATURES. 

CALL or WRITE For Full 
Information 

T.D. Systems 

6419 Rock Springs 
Arlington, Texas 76017 
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193 Henry Radio 23 

200 ICOM America. Inc Cll 


195 ICOM America. Inc 14 

194 ICOM America. Inc 15 

* ICM 63 

_148 Jun's Electronics 95 

190 KComm, The Ham Center 36 

136 Kantromcs 16 

* - Kenwood USA Corporation 2.5, 7. 69 CtV 

165 Madison Electronics Supply 63 

179 Glen Martin Engineering. Inc 45 

198 MFJ Enterprises 8 

183 Micro Control Specialties . 40 

129 - Missouri Radio Center . 107 

_155 • Monitoring Times 75 

_133 NCG 104 

*• Nemal Electronics 60 

_157 Nuts & Volts 70 

159 Wm M NyeCo Inc 66 

_170 • Omega Electronics 60 

_143 • Omega Electronics 94 

126 • OPTOelectromcs . 108 

* - Orlando Hamcation 56 

192 • P C Electronics 29 

132 • Pac-Comm Packet Radio Systems. Inc 104 

131 Palomar Engineers 104 

_163 • Periphex Inc . 64 

_191 Radio Shack 33 

_141 Ramsey Electronics. Inc 96 

162 The RF Connection 64 

188 Rutland Arrays 37 

Sherwood Engineering Inc 59 

* - Silicon Solutions Inc.. 78 

_139 Software Systems 103 

128 Software Systems 106 

167 • Stndsburg Engineering Co 62 

_182 - STWOnSat 44 

_202 SV Products 101 

173 - Synthetic Textiles. Inc. 59 

127 - TD Systems 106 

1 58 Tel Com 70 

- Tropical Hamboree .. ~..101 

* Universal Radio 101 

_150 Vanguard Labs 76 

135 • VHF Communications, . ... . 52 

177 W4WAssociates 48 

* • W5YI Marketing 44 

142 W9INN Antennas 94 

151 Wi-Comm Electronics Inc 76 

* Yaesu USA . 54.55 

* - Yaesu USA CHI 


(817)483-4994 
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Dependable Service 
At The Right Price ... Everytime 


KENWOOD 


IC-765 NEW HF TRANSCEIVER 
1 Built-In Automatic Antenna 
Tuner and Power Supply 
1 99 Memories • 100 W Output 
■ 160-lOM/General Coverage 
Receiver 

1 Band Slacking Registers 


CT 7 R 7 PV HFIVHFrUHF 
FT-767UX BASE STATION 

• Add Optional 6m. 2m & 

70cm Modules 

• Dual VFO's 

• Full CW Break-in 

• Lots More Features 


TS-940 'DX-CELLENCE'^^ 

• All Band, All Mode Transceiver 

• Direct Keyboard Entry 

• Engineered tor the DX-MInded 
and Contesting Ham 

• Its Got It All) 


Mobile 10 Meier Transceiver 

SSB/AM/FM/CW 

25 Walts PEP 

New FM Offsets & PL 


NEW ULTRA COMPACT 
HF TRANSCEIVER 


FT-736R VHF UHF BASE STATION 

• SSB, CW. FM on 2 Meiers 
and 70 cm 

• Optional 50 MHz. 220 MHz or 
1 2GHz 

• 25 Watts Output on 2 Meters, 
220 and 70 cm 

• 10 Watts Output on 6 Meters 
and 1.2 GHz • 100 Memories 


Complete Terminal Unit for 
Morse. Baudot, ASCII, AMTOR 

NOW Vi PRICE 
CLOSEOUT SPECIAL 

ONLY $169. DELIVERED 

Software Available 
Call Now—Don't Delay 


TS-140S AFFORDABLE DX mg' 

• HF Transceiver With 
General Coverage Receiver 

• All HF Amateur Bands 

• 100 W Output 

• Compact. Lots of Features 


USB/LSB/CW. AM Receive 
Optional Module for AM 
Transmit and FM TX7RX 
160- 10M Operation • 100 W Output 
Receive 30 kHz to 33 MHz 
26 Memories with Band 
Stacking Registers 


Kantronics 


ICOM 

IC-2GAT 

IC-4GAT 

2 Meter & 440 
Handhelds 

• 1C 2GAT 

RX 138-174 MHz 
TX 140-150 MHz 
7 Watts 

• IC-4GAT 
440-450 MHz 
6 Watts 


TM-231A 

2 METER FM MOBILE 

SO Watts Output 
20 Multi-Function Memories 
Selectable CTCSS Tone Built-In 
Operate 4 Mobile Rigs with Optional 
IF 20 Interface and RC-20 Controller 


RS7A $51 • RS35M $167 
RS12A $75 • VS35M $179 
RS20A $92 • RS50A $209 
RS20M $112 • RM50M . $235 
VS20M $129 • RM50M $259 
RS35A $149 • VS50M $245 


KT-Series Mono-Band Radios 

10-15 20 30-40-80M MOOELS 

SAVE BIG $$ 

Best Price and Complete Selection 
Call Today! 


mrj sale mr. 

LARGEST STOCK OF ALL 
YOURMFJ FAVORITE 
ACCESSORIES 
CALL TODAY FOR 
BEST PRICE 


SUPER SALE 

ALD-24T - 
2 m/70cm kJ 
Dual Band 

Mobile ■ 


$449.00 Delivered 

25W, 21 Memories. Dual VFO's 
At an Unbeatable Price! 


Extra Savings on Ihe MFJ-1278 
Multi-Mode Data Controller 


?COM __ 

1E&> 

IC-32AT 


SUPER DUALBAND 


FM HANDHELD | 


• 5 Watts on Both Bands 

• Receive 138-174 MHz 

440-450 MHz 

• Stores Standard and 


Odd Offsets 



102 N.W Business Park Lane Kansas City, MO 64150 
Send SASE For Used List 


• DAIWA • HUSTLER 


ty, MO 64150 Call Toll Free—9am - 6pm Mon.-Fri. 9am-2pm Sat. 

In Missouri Call—816-741-8118 

MOST ORDERS SHIPPED SAME DAY [ ... 

-^ 129 HYGAIN • ICOM • 


KANTRONICS • KENWOOD • LARSEN • MFJ • MIRAGE/KLM • NYE VIKING • RF CONCEPTS • UNIDEN • YAESU 
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You Have Counted on Us for 15 Years 


You have counted on OPTOELECTRONICS And more and more of you are counting on 
Hand Held Frequency Counters to be the us, technicians, engineers, law enforcement 

best quality, to be affordable and reliable. officers, private investigators, two-way radio 

We have been there for you with Frequency operators, scanner hobbyists, and amateur 

Counters tha‘ are compact and ultra sensitive. radio operators, just to name a few. 


Hand Held Series Fre< 

^uency Counters and Instruments 

| • 

MODEL 

2210 

1300H/A 

2400H 

CCA 

CCB 

RANGE: FROM 

10 Hz 

1 MHz 

10 MHz 

10 MHz 

10 MHz 

TO 

2.2 GHz 

1.3 GHz 

2.4 GHz 

550 MHz 

1.8 GHz 

APPLICATIONS 

General Purpose 

RF 

Microwave 

Security 

Security 


Audio-Microwave 





PRICE 

$219 

$169 

$189 

$299 

$99 

SENSITIVITY 






1 KHz 

< 5 mv 

NA 

NA 

NA 

NA 

100 MHz 

< 3 mv 

< 1 mv 

< 3 mv 

< .5 mv 

< 5 mv 

450 MHz 

< 3 mv 

< 5 mv 

< 3 mv 

< 1 mv 

< 5 mv 

850 MHz 

< 3 mv 

< 20 mv 

< 5 mv 

NA 

< 5 mv 

1.3 GHz 

< 7 mv 

< 100 mv 

< 7 mv 

NA 

< 10 mv 

2.2 GHz 

< 30 mv 

NA 

< 30 mv 

NA 

< 30 mv 

ACCURACY ALL 

HAVE +/- 1 PPM TCXO TIME BASE. 


All counters have 8 digit red 28" LED displays Aluminum cabinet is 3 9" H x 3.5" x 1”. Internal Ni-Cad batteries 
provide 2-5 hour portable operation with continuous operation trom AC line charger/power supply supplied Model 
CCB uses a 9 volt alkaline battery One year parts and labor guarantee A full line of probes, antennas, and accessories 
is available Orders to U S. and Canada add 5% to total ($2 min. S10 max). Florida residents, add 6% sales tax 
COD fee S3 Foreign orders add 15% MasterCard and VISA accepted 

Orders to U S and Canada add 5% to total (S2 mm. $10 max). Florida residents, add 6% sales tax. COD fee S3 
Foreign orders add 15%. MasterCard and VISA accepted 

OPTOELECTRONICS INC. 

5821 N.E. 14th Avenue • Fort Lauderdale, Florida 33334 
1 - 800 - 327-5912 FL ( 305 ) 771-2050 FAX ( 305 ) 771-2052 ^ m 















Compare... Ours & Theirs 


Choosing the radio that's right for you can be 
pretty confusing. That’s why we decided to make 
it as simple as possible for you to see how these 
Yaesu hand-helds stack up against the competi¬ 
tion. No boasts, no sales pitches, just a factual 
side-by-side comparison of “ours" versus “theirs." 
Because Yaesu quality speaks for itself. 




17210 Edwards Road Cerritos. CA 90701 (800)999-2070 
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2 METER HANDHELD 
SPECIFICATIONS 

YAESU 
mi i/8i i 

ICOM 

IC-2SAT/1C-4SAT 

KENWOOD 

TII2I5/TH415 

Memory Channels 

49 

48 

10 

VFOs 

2 

1 

1 

Memory Channels Store 

Any Offset 

49 

10 

10 

Wide Receiver Frequency Range 
(MHz)—VUE 

140-173 

138-174 

141-163 

Wide Receiver Frequency Range 
(MHz)—l HK 

430-450 

440-450 

438-450 

Built-in CTCSS Encode/Decode 

Included 

Option 

Encode Only 

Memory DTMF Autodialer 

10 

None 

None 

CTCSS Paging 


Option 


Programmable Battery Saver 




Backlit LCD Display 


7" 

\S 

Backlit DTMF Keypad 


— 


APO, Automatic Power Off 


y/' 

— 

1 MHz Up/Down Stepping 




Vinyl Case 

V' 

Option 

Option 

Scan For CTCSS Tone 




Built In VOX 


— 

— 

Clock 

— 


— 

Odd Split. Any Tx Or Rx Frequency 
In Any Memory Channel 

49 

to 

1 

Suggested Retail Price 

$406.00' 

$439.95' 

$349.95' 

Dl ALBANI) HANDHELD 

YAESU 

ICOM 

KENWOOD 

SPECIFICATIONS 

FT470 

IC-32AT 

T1I75A 

Memory Channels 

42 

20 

20 

VFOs Per Band 

2 

I 

1 

Wide Receiver Frequency Range 
(MHz)-VHF 

130-180 

138174 

140-164 

Wide Receiver Frequency Range 
(MHz)—l IIF 

430-450 

440-450 

438-450 

Built-in CTCSS Encode/Decode 

Included 

Option 

Encode Only 

Memory DTMF Autodialer 

10 

None 

None 

Dual Receive With Balance Control 




CTCSS Paging 




Cross Band Full Duplex 





s/ 



Backlit LCD Display 




Backlit DTMF Keypad 




Alternating Band Scan 

vS 



Cross Band Repeater 




Power Output on 2 Meter and I II) 

2.3W 

5.0W 

I.5W 

APO, Automatic Power Off 




1 MHz Cp/Down Stepping 




Memory Channels Store 

Any Offset 

42 

20 

20 

Vinyl Case 


Option 

Option 

odd Split. Tx Or Rx, Any Frequency 
In \ny Memory Channel 

42 

20 

•7 

Suggested Retail Price 

$576.00 

$629.00 

$549.00 















Stacked 


in vour 
favor! 


' Ir 


VFO vn 


TM-231A/ 

331A/431A/531A 


KENWOOD '»»' 


FM Mobile Transceiver 

Looking for a compact transceiver 
for your mobile VHF and UHF opera¬ 
tions? KENWOOD has a compact rig 
for each of the most popular VHF/ 
UHF bands. 


TM-231A 
136-174 MHz receive. 

TX on Amateur bands only 
Modifiable for MARS7CAP 
Permit required 

LO " f*owE« 

EjfI 11 H j 


• 20 multi-function memory channels 

• High performance — high power! 
50W (TM-231A), 35W (TM-431A) 
with a 3 position power switch. 

• Optional full-function remote 
controller (RC-20). 

A full-function remote controller 
can be mounted in any convenient 
location. Using the IF-20 interface 
the RC-20 may be connected 
to four mobile transceivers. (TM-231A/ 
431A/531A or the TM-701A) 

• Multi-function micro¬ 
phone supplied. 

Various controls are 
provided on the mic. 
for increased utility. 

• Auto repeater offset 
on 144 and 220 MHz. 


KENWOod 






»Built-in digital VFO allows 
selection of the frequency step. 
(5.10.15.20.12.5,25kHz; 
TM-531A: 10.20. 12.5.25kHz.) 

> Selectable CTCSS tone built-in. 


• Tone alert system - for 1 
monitoring”! 

When enabled this function will 
activate a tone when squelch opens. 

• DRS (Digital recording system). 
The optional DRU-1 can store 
received and transmitted messages 
for up to 32 seconds, allowing the 
operator to check or return any call 
using the tone alert system. 

• Automatic lock tuning function 
(TM-531A). 

• Repeater reverse switch. 


Optional Accessories: 

• RC-20 Full-function remote con¬ 
troller • RC-10 Handset • IF-20 Inter¬ 
face unit handset • DRU-1 Digital 

I unit • MC-44 Multi-function 
hand mic. • MC-44DM Multi-function 
hand mic. with auto-patch • MC-48B 
16-key DTMF hand mic. • MC-55 8-pin 
mobile mic. • MC-60A/80/85 Desk¬ 
top mics. • MA-700 Dual band (2m/ 
70cm) mobile antenna (mount not 
supplied) • SP-41 Compact mobile 
speaker • SP-50B Mobile speaker 

• PS-430 Power supply • MB-201 
Mobile mount • PG-2N Power 
cable • PG-3B DC line noise filter 






• PG-4H Interface connecting cable 

• PG-4J Extension cable kit 

• TSU-6 CTCSS unit 


KENWOOD U S A. CORPORATION 
COMMUNICATIONS & TEST EQUIPMENT GROUP 
PO BOX 22745,2201 E Dominguez Street 
Long Beach. CA 90801-5745 - 

KENWOOD ELECTRONICS CANADA INC. 
P O. BOX 1075.959 Gena Court 
Mississauga. Optano. Canada L4T 4C2 


KENWOOD 


. pacesetter in Amateur Radio 


Complete service manuals are available tor all Kenwood transceivers and most accessories 
Specifications, teatures and puces are sub/ect to change without nonce or obligation 




